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THE bills before Congress appropriating money for new 
cruisers for the Navy, and those providing for new heavy 
guns for both the Navy and the Army and for additional 
defenses on the sea coast, have not passed nor even as- 
sumed final shape as the month closes. There is a con- 
siderable difference between the measures before the Sen- 
ate and the House, and it is quite impossible to predict 
what shape these bills may receive at the hands of con- 
ference committees, or what action may be taken on them 
in the hurry of the last few days of the session. 

That some action may be taken which will make it pos- 
sible to begin work on the new guns which all parties 
seem to agree are needed by the country, is to be hoped 
for. Ifthe guns must be had, the sooner work is begun 
the better. : 





THE discussions at the various railroad club meetings 
which are reported elsewhere, like those at the January 
meetings, failed to bring out much beyond expressions 
of individual opinion. Three or four roads were reported 
as additions to the list of those which are experi- 
menting with systems of steam heating, but nothing new 
was given as to the results on those roads which have 
already tried such systems. Large attendances showed 
the general interest felt in the subject. 





THE terrible accident at West Hartford, on the Central 
Vermont Railroad, in which over 40 people were killed, 
most of them being burned to death, has increased the 
public interest in methods of car heating which was 
aroused by the accidents at Republic and West Spring- 
field early in January. There isa general demand for 
legislative action on this question, and in several States 
such action seems to be imminent. In New York, reso- 
lutions have been passed requiring the Railroad Commis- 
sion to investigate the question and report to the Legis- 
lature. 


| 





IN the case of the Republic accident the Coroner's 
jury has brought a very severe verdict against the railroad 
company, charging it with using defective machinery, cars 
in poor condition and defective and dangerous heating 
apparatus. The West Hartford disaster, according to the 
Vermont Railroad Commissioners, who have investigated 
the accident, was primarily due to a broken rail; the loss 
of life, they find, was due chiefly, if not entirely, to the 
burning of the cars, which were set on fire from the 
heaters. The Commissioners recommend the disuse of 
the old stoves and heaters entirely, and the substitution 
of some of the steam heating or other safety systems. 





IN nearly all the discussions in the daily newspapers 
and elsewhere, it seems to be assumed that the only pos- 
sible method of heating cars safely is by steam taken from 
the locomotive, or at least from some source outside of the 
passenger cars. With this view, as has been heretofore 
noted, many railroad men of experience are not ready to 
concur, and it cannot be denied that their objections de- 
serve careful consideration, even if they doshow a some- 
what too conservative disposition to condemn new 
methods and to keep to the old lines. 

That some action must be taken on the safe-heating 
question is evident, and if the railroad companies do not 
take it voluntarily the chances are that they will be com- 
pelled to do it by law. The present dangeris that, in one 
or several States, crude measures will be passed which will 
make endless trouble tor the railroads and probably fail 
to accomplish their object. A general disposition on 
the part of managers to.institute a reform without com- 
pulsion will be the best preventive of bad legislation. 





Tue usual line of promotion to the higher offices on 
railroads in this country has been either through the traf- 
fic department or the chief engineer’s office; in the latter 
case an apprenticeship being generally served in the trans- 
portation department, either as division or general super- 
intendent. There are very few cases in which the mo- 
tive power department has been called upon, and the 
general managers or presidents who have been through 
that branch of the railroad service can be counted upon 
the fingers. The New York, Lake Erie & Western Com- 
pany has just made a new precedent by promoting Mr. 
R. H. Soule, its Superintendent of Motive Power, directly 
to the office of General Manager. In this case, however, 
the promotion may be taken, not so much as a concession 
to the importance of the department, as to a recognition 
of work well done, and thorough equipment for future ser- 
vice in a high position. 





THE Brake Committee of the Master Car-Builders’ As- 
sociation has decided to hold the second series of tests of 
freight-train brakes at Burlington, la., in May next, in- 
stead of April as originally intended. The rules for these 
tests (which will be found in another column) provide 
for twelve runs over the course with eachtrain. There 
are ten brakes entered for the trials, and if all of these 
should appear, the tests will take between three and four 
weeks, judging from experience with last summer's trials. 
This will leave the Committee but scant time to prepare 
its report to be submitted to the Convention in June. 
May seemed to be the more acceptable time to all parties 
concerned, however, and so it was fixed. 
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More than half the work at the tests will be in the trial 
of the new brakes, which will then make their appear- 
ance as competitors for the first time. 

The brakes now entered for the test are the Westing- 
house, the American, the Eames, the Rote, the Widdi- 
field & Button, the Ward, the Hanscom, the Carpenter 
Electric, the Waldumer Electric and the Park Electric 
brakes. 

AN interesting feature in the brake trials, if all the 
competitors appear, will be the presence of several elec- 
tric brakes, which will now, for the first time, make their 
appearance at a public competitive trial in this country. 
The Park brake has been tried, we believe, but has not 
been shown in competition with the older forms of brake, 
The use of electricity for this purpose has many promising 
features, but its practicability in daily service, under the 
hard conditions of ordinary freight traffic, has still to be 
demonstrated. 

The Brake Committee deserves thanks for the time and 
work which its members have given and are still giving to 
these tests, the most thorough which have ever been 
made or even attempted in this country. 


———_—--~»—_—__—_ 


AN ENGINEERING LIBRARY. 





VERY American engineer who is interested in the 
literature of his profession, and especially those 

who, in making investigations, have had occasion to make 
use of such literature, must have felt the need of a good 
engineering library. At present, there is no collection of 
engineering books which approaches, even in a remote 


‘ degree, to being as complete as it could be made by the 


expenditure of a comparatively small amount of money. 
Quite anumber of libraries of engineering books have been 
started, but all of them are still very fragmentary and in- 
complete. The Astor Library has, perhaps, the largest 
assortment of such books in the country, but to supply 
the needs of any profession a library should be controlled 
by persons who know what those needs are ; or, in other 
words, by those who belong to the profession whose mem- 
bers are to use the books. 

The American Society of Civil Engineers has a collec- 
tion of books, received by donation and otherwise, which 
has now considerably outgrown the quarters provided for 
it. It is constantly increasing, whereas the building of 
the Society, like the raiment of a boy, does not grow. The 
consequence is that the library is in a state of more or less 
congestion, which promises to continue until money is 
forthcoming to extend the quarters now occupied by its 
owner. 

The American Society of Mechanical Engineers has 
also the nucleus about which it is hoped there will ulti- 
mately be an accretion of books sufficient to form some 
kind of a library, and the Society has for some time past 
had under consideration measures looking to the founda- 
tion of a collection of books for the use of its members. 

Some time ago,a move was made simultaneously in the 
two Societies in the American Institute of Mining Engi- 
neers and in the Society of Electrical Engineers to create 
a “joint library’ for the use of those and other kindred 
organizations. Committees were appointed and several 
meetings were held, and the matter was discussed at 
considerable length. It was also proposed at these 
meetings that there should be a building provided 





in which some, if not all, the Societies interested in 
the library could each have rooms suitable for their 
uses. The members of the joint committee were unani- 
mous that a library and a building for the accommo- 
dation of the Societies were very much needed, and the 
proceedings of the committee meetings consisted chiefly 
of remarks in which the desirability of the end proposed 
was emphasized. But, alas, saying and feeling how much 
a thing is needed does very little to create what is wanted. 
No detinite plan of codperation among the Societies was. 
proposed. If a building is erected, the title and owner- 
ship must be vested in some person or persons authorized’ 
and qualified to act in that capacity. If four Societies 
combine to own property, how shall the title be held? 
If they undertake to establish a library, how shall it be 
managed ? No very definite scheme was suggested to- 
meet these difficulties, and it now seems very doubtful 
whether any other action will be taken by the joint com- 
mittee to accomplish the ends for which it was created. 

The need of a good engineering library is as great or 
greater than ever. All the impressive remarks which 
were made at the committee meetings on the importance 
and value of a good library are as true now as they were 
when they were made. The problem is to devise some 
practicable scheme of organization for the creation of such 
a collection of books as is wanted. A general, vague and 
indefinite scheme will not do—it must be a plan which 
will indicate the next step which should be taken, and 
that and successive steps must lead tu the desired end. 
Now, who can devise such a scheme ? 

It does not seem probable that there would be difficulty 
in getting money or books for such a library. There are 
sO many men in engineering occupations who are, and 
others who will be, rich that there will be no lack of 
means in the hands of those interested in a such a scheme. 
There can be very little doubt, too, that a considerable 
number of such persons would be inclined to contribute, 
either by bequest or otherwise, for the creation of an 
engineering library, if one was organized on a basis, and 
its management entrusted to hands which would ensure 
that money contributed would be wisely expended for the 
furtherance of the objects for which it was intended. 
One difficulty is, that a library must have a building to 
hold it. If this is ever provided, one-half the work is 
accomplished. It has not yet been announced what plans - 
the trustees of the magnificent bequest of Mr. Tilden, for 
a public library, have made for carrying out the purpose 
for which the money was left. It would seem, though, as 
it would be a proper use of a part of it, if the trustees 
should, in erecting a building, arrange it so that a portion 
could be devoted to the reception and care of a technical 
library of books relating to the useful arts, which would, 
of course, include engineering. If this were done and the 
trustees would agree to assume the care of books con- 
tributed to this section, the engineering societies could 
then solicit contributions for the purchase of books re- 
lating to their own specialties, with an understanding 
that the money thus contributed should be expended 
under the direction of a permanent library committee 
consisting of members appointed from each Society. 

The committee could be instrumental in soliciting con- 
tributions for engineering books, either by bequest or 
donation, and could indicate the deficiencies of the library 
and the needs of the profession. With such an arrange-- 
ment more could be accomplished with the Tilden be- 
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quest and with the contributions for an engineering 
library, than either would alone. The Tilden trustees 
would, in effect. say to engineers and others, “we will 
furnish a suitable place and assume the care of books re- 
lating to your occupations, if you will supply the books ;”’ 
and the joint-library committee would announce that con- 
tributions were needed for books in any given department 
or for special purposes which they might indicate, and 
that the committee would direct the expenditure either 
as its own members might think best or in accordance 
with the instructions of the donors. The committee 
could solicit and receive contributions, suggest bequests 
to the living, and take care of what might be bequeathed 
by the dead. It seems quite certain that a plan of this 
kind would insure a continuous and rapid growth to a 
technical library, without any expenditure on the part of 
the Tilden trustees, excepting that required for the hous- 
ing and care of the books. 


—_-+-- > a 


STEEL FOR HEAVY GUNS. 





HE discussion on this subject, which was elicited by 
the paper of Mr. Dorsey, read at the meeting of the 
United States Naval Institution held in Annapolis in 
January, has attracted much attention, owing in part to 
the proposed large appropriations by Congress for the 
manufacture of ordnance. Mr. Dorsey is a civilian 
engineer and showed courage, perhaps temerity, in sub- 
m:tting his views for criticism by naval and military 
experts. His paper may be briefly summarized as follows : 
‘ The treacherous and capricious qualities of steel increase 
with its tensile strength and the size of the piece. Steel 
of a small size will have greater tensile strength than 
that of a large size if the work on each is the same. 
Hard steel is too unreliable to be used in its natural state, 
in large pieces, for any kind of structural work, and the 
great improvement reported in the working qualities of 
hard steel, caused by the oil bath on large pieces, have not 
been conclusively demonstrated, therefore, hard steel 
should not be used ‘for the large guns. By the use of 
many and thin hoops or cylinders of mild steel, properly 
built up and proportioned. a gun can be made that will be 
at all times safe, reliable and unfailing. If hard steel, or 
steel of high tensile strength, in thick hoops, is used, 
the gun will be more costly andof greater theoretical 
strength, but practically much weaker, and will fail when 
least expected and without any apparent cause or reason.”’ 
Copies of the paper were sent to the friends and sup- 
porters of the author, as well as to other steel manufac- 
turers and ordnance experts who were invited to be pres- 
ent or to communicate their views. The result is a 
discussion of much interest which has been published in 
the “Proceedings’’ of the Institute and occupies 125 
pages of the volume. 

A number of eminent civilians concur in the views of 
Mr. Dorsey, but evidences of dissent begin to manifest 
themselves as soon as we reach the discussion of the 
paper by expert manufacturers of steel and ordnance. 
Thus, Mr. Wellman of the Otis Iron & Steel Company 
says Mr. Dorsey’s argument is “that because mild steel 
has been proved to be the best material for structural pur- 
poses and for steam boilers, therefore it is the best for 
heavy guns. The kind of strain put upon steel boiler- 
plates and structural material is of an entirely different 
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kind from that to which gun steel is subjected, the former 
having to withstand nothing but steady loads, while the 
latter is continually subjected to shocks, and these of the 
most severe kind. * * * It has been repeatedly proved 
by many experiments with both kinds of steel that pis- 
ton rods of steam hammers made of hard steel, and that 
above o 50 per cent. in carbon, stand many times longer 


’ than soft steel, and that the softer the steel the shorter 


the life of the rod.” 

Lieut. Ingersoll, Head of Department of Ordnance and 
Gunnery, U.S. N. A.,called attention to the fact that “in 
bridge and boiler construction the tensile strength, com- 
bined with an assumed factor of safety, limits the load the 
structure is calculated to stand, and this one quality is 
always kept in view. With gun-makers, however, the 
tensile strength is not considered at all in the design of a 
gun, but the elastic strength and the ductility—or elas- 
ticity if you please—of the metal within its elastic limit. 
Therefore, the e/astic strength or the ability of a gun to 
resist permanent deformation, and o/ its fenszle strength 
or its ability to resist fracture, is the quantity which limits 
the safe load with an assumed factor of safety. * * * 
Simply giving the ¢enszle strength of a metal really tells 
very little about its fitness for gun construction. * * * 
We seek a metal which has a large percentage of elastic 
elongation, or elongation within the elastic limit, which 
characteristic aids the metal to resist the vibrating strain 
to which it is subjected.” 

Lieut. Ingersoll also called attention to experiments 
with. oil tempering, showing that such experiments as 
have been made go to show that its effect is undoubtedly 
felt throughout the mass 

Mr. Jas. Morgan, Jr., Chief Engineer of the Cambria 
Iron and Steel Works, said that the author’s remarks as 
to oil tempering may be taken as an expression of opin- 
ion from one somewhat uninformed on the subject, and 
that the ordnance tests show the cooling effect will pene- 
trate to the center of the largest gun hoops, with very 
trifling differences in hardness between the interior and 


outside corner. He also said the carbon or hardness of 


locomotive and car-tire steel, is not less than approved: 
gun steel. Rails 0.30 to 0.40 carbon, axles 0.30 carbon, andi 
many other things, are by no means mild steel. 

Lieut. Austen M. Knight, U. S. N., in charge of the: 
Naval Proving Grounds, Annapolis, said that the author 
of the paper believes that steel of this tensile strength 
cannot be made reliable and uniform ; that it is and must 
be treacherous. In this, he differs from nearly every firm 
in the world which has had experience in the manufacture 
of steel in large masses. 

Generally, it may be said that the experts in the con- 
struction of ordnance dissented from the views set forth 
in Mr. Dorsey’s paper, while those who agreed with him 
had no special knowledge of the subject. The discussion 
is of very great interest at the present time, but it shows 
how dangerous it usually is for one who is not an expert 
on a subject of this kind to undertake to impart instruc- 
tion to those who are. 


-_ ————ue ii oe ——$—— — 

A CORRECTION. 
(NE of our cotemporaries has good-naturedly called 
attention to anerror in our article on Heating Rail- 
road Cars, in the February number of the JoURNAL. On the 
assumption that a Baker hea.ter has 56 square feet of heat- 
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ing surface, it was calculated that twelve cars would have 
a total of 67.2 square feet, from which it was erroneously 
deduced that Zrodadbly less than a half of one per cent. of 
the capacity of the locomotive boiler is required to heat 
a train of twelve cars. The error consisted in inadvert- 
ently taking the heating surface of the boiler at 12,000 
instead of 1,200 square feet, and the percentage should 
have been “ probably less than 5 per cent.” instead of a 
half of 1 percent. It is not asserted that these figures 
represent, even approximately, the actual proportion of 
the boiler capacity required to heat a train of cars. They 
indicate, though—and that is all that was intended—that 
only a small fraction of the boiler capacity is required to 
heat cars. Our cotemporary tries to prove, and it is not 
disputed, that “ from 2% to 3% per cent. of the total sup- 
ply of steam is needed for heating.” But what does it 
mean by the following sentence: ‘The same result, in 
substance, is reached by remembering that more square 
feet of grate surface an engine can comfortably burn 80 
to 100 pounds of coal per hour, or 1,360 to 1,700 pounds, 
and computing the horse-power from that at 3 to 4 pounds 
per hour.” 
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NEW PUBLICATIONS. 








“TREATISE ON THE THEORY OF THE CONSTRUCTION OF 
HELICOIDAL OBLIQUE ARCHES.”—Sy John L. Culley, 
C. £. Van Nostrand’s Science Series, No. 87, 


THE volume before us treats of a subject which is gen- 
erally regarded as a kind of bugbear by the constructing 
engineer. Skew arches, which came into existence, or, 
at least, into frequent use, with the introduction of rail- 
roads, have been and still are avoided in every way 
possible; but cases occur when no contrivance nor in- 
genuity can excuse the necessity of an oblique crossing, 
and a skew bridge then becomes inevitable. The intro- 
duction of girders has overcome, in great measure, the 
difficulties of such cases, and it is safe to say that, in 
the future, very few oblique crossings will be made on 
masonry arches. But, here again, occasions will, from 
time to time, present themselves when, for one reason or 
another, it is considered preferable to use stone or 
brick rather than iron or steel, and the engineer or 
architect should certainly be prepared to meet such emer- 
gencies. 





correctness, the limit being reached in the plate bande, 
where the soffit of the natural arch is the same as its 
development. 

In his remarks upon centering for skew arches, Mr. 
Culley does not enforce the importance of its being par- 
ticularly solid and well braced. This is absolutely neces- 
sary, in order that it may stand the various false strains 
to which it will be exposed. This adds considerably to 
the cost, and we may here observe that we cannot con- 
sider the comparison which Mr. Culley makes between 
the cost of skew and right arches as complete. The 
extra waste in getting out the voussoirs is a comparatively 
small item. We think a more serious source of increased 


| expense will be found in the fact that the cutting and 
_ laying of stones with warped surfaces is a specialty, and not 
only requires the employment of men drawn from a rela- 


| tively small class, but demands also more time and care 


_ than is called for in straight work. 


Mr. Culley appears to us to be somewhat hasty in his 
sweeping condemnation of echeloned ribs as a means of 


_ effecting a skew crossing. Some admirable specimens of 
| bridges constructed upon this principle exist in France, 


built by engineers of high standing. If securing great 
strength with the minimum of expenditure be a test of 


_ good engineering, then certainly the bridge carrying the 


Chemin de Fer de l'Ouest over the Chartres highway, built 
in this way, must be considered as reflecting great credit 
upon its designer, Monsieur Boucher. We believe this 
method owes its origin to the recognition of the com- 
parative weakness of skew arches with high rise and great 
obliquity. In the bridge just mentioned, the span on the 


_ square is 9 meters, and the rise 5—a semi-ellipse, in fact, 


with the minor axis for span. The angle of skew is 36°. 
How should we design and build a helicoidal arch with 
these data? 

So much for what may be termed “adverse criticism.” 
It is pleasanter to be able to say that Mr. Culley’s clever 
little volume is likely to prove very useful to those who 
have occasion to qualify themselves in the matter of skew 
arches. It would be too much to say of it that it clears 
away all the difficulties of the subject ; the fact that the 
art of properly laying down the lines of such structures 


_ cannot be reduced to a general routine, but must vary 
_ with almost every particular case, precludes the possibility 


In Mr. Culley’s little volume, one system—the helicoi- | 
dal—of designing and constructing such arches is mainly | 


dwelt upon, although some space is allotted to the con- 
sideration of the logarithmic method also. The latter we 
take to bethe same as the orthogonal method of the French 
constructors. Which preceded the other in point of date 
of invention, we confess we do not know, but one would 
imagine that the helicoidal grew out of the effort to sim- 


curves in the development of the soffit. Naturally, the 
latter is the more perfect and scientific method; there 
are limitations to the use of the former in the case of full- 
centered arches, which can, however, be overcome, Mr, 
Culley tells us, by means of special construction of the 
wing walls. It would have been useful to explain and illus- 
trate such special construction. He enunciates a perfectly 
sound principle when he states that, for a considerable de- 
gree of obliquity, segmental arches are far preferable to full- 
centered ones. Indeed, the flatter the segment, the more 
nearly the helicoidal system approaches mathematical 


of doing this by book. But the present volume will be 
found of great help, and contains much which we do not 
think can be readily, if at all, found elsewhere. For the 
rest, we quite agree with Mr. Dobson (“ Masonry,” Weale’s 
Series, No. 25) that the best way to get a full realization 
of the principles of the oblique arch is by constructing a 
model. 5 ar 

It is a pity that the otherwise neat pages of this book 


| should be marred by a number of misprints. 
plify the logarithmic by substituting straight lines for | 


| 





“ THE THEORY AND PRACTICE OF SURVEYING.” -—Designed 
Sor the use of Surveyors and Engineers generally, and 
especially for the use of students in engineering. By /. 
B. Johnson, C. E., Professor of Civil Engineering in 

Washington University, St. Louts, Mo. New York . 
John Wiley & Sons, 1886. 
THIS octavo volume of 683 pages endeavors to cover 


the entire field of the science and art of surveying, first, 
by describing the construction, use and adjustment of all 
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kinds of instruments; and, secondly, by presenting the 
methods for the execution of land, topographical, railroad, 
hydrographical, mining, city and geodetic surveys. Each 
of these departments, indeed, is a science by itself, to the 
detailed development of which a volume might be 
devoted, and the author, in endeavoring to compass them 
all in a single book, has undertaken a heavy task. In 
general, however, it may be said that the task has been 
well performed, and that the book is likely to be a ser- 
viceable one to engineers, although much might have 
been gained by excluding a few of the special topics and 
devoting the space thus saved to the elaboration of others. 
This is particularly true in regard to railroad surveying, 
the chapter on which covers but twelve pages, and which 
gives but a very general and imperfect description of the 
methods of railroad location. The same may be said in 
regard to the subjects of the mean velocity of rivers and 
the gauging of streams by means of weirs. to which the 
author devotes part of achapter. What is presented on 
these matters is, of course, valuable to those who have no 
other source of information, but it is possible that a de- 
pendence upon this alone might exemplify the maxim that 
a little knowledge is a dangerous thing. 

The first part of the book, 171 pages, is devoted to sur- 
veying instruments. The methods for the adjustment of 
instruments are stated very clearly and satisfactorily, and 
the explanations given of the reasons for the operations 
will prove valuable to students, who are too often apt, as the 
author remarks, to memorize the methods without under- 
standing the ratzonale of the process. We have not been 
able to find any definition of the term “line of collima- 
tion,” which should, of course, be clearly understood by 
the student before attempting the adjustments which 
relate to it. 

The chapters on land and topographical surveying are 
excellent and thorough. The remarks in regard to the 
precautions to be taken to ensure precision and in regard 
to allowable limits of error are suggestive and valuable, 
and form a distinctive feature of the book. Surveys are 
not merely to be made and plotted, but they are to be 
made so as to satisfy certain conditions of precision and 
economy. The old text-books gave us merely the mathe- 
matical methods, leaving the student to learn in the 
school of experience the degrees of accuracy which should 
be required in different classes of work, but the modern 
method, as exemplified by Professor Johnson, is in all re- 
spects more advantageous. The use of the steel tape, for 
instance, is scarcely alluded to by most text-books, 
although it has long been extensively employed in all 
classes of work; but the volume before us makes it the 
main instrument for the measurement of lines, and gives 
a thorough explanation of the manner in which it may be 
used to measure a base line with a high degree of pre- 
cision. 

One of the longest chapters in the book is that on 
geodetic surveying, which attempts to cover not merely 
the general theory and field work, but also the astronomi- 
cal operations for the determination of time, azimuth, 
latitude and longitude. Probably the author has not 
given sufficient space to these topics to meet the demands 
of geodetic observers, as large volumes have been written 
entirely devoted to field astronomy. The adjustment of 
angles, quadrilaterals and triangulation systems can also 
be scarcely presented with satisfaction without previous 
explanation of the method of least squares. For the use 


| 
| 
| 








of students in engineering schools, denen the chapter 
seems well adapted as an introduction to the subject. 
The author's suggestion that the helioscope may be im- 
proved by the omission of one of the disks, would prob- 
ably not stand the test of actual trial unless the operator 
were an expert of high attainments. 

In the computation of earthwork the prismoidal 
formula is closely followed as should be the case, and a 
table is given for the deduction of solidities directly from 
the field notes of cross-sections. The chapter on city 
surveys, by Mr. William Bounton, City Surveyor of St. 
Louis, emphasizes the fact that the common methods of 
land surveying are entirely inedequate in cities, and gives 
much valuable information in regard to monuments, 
standards of measure and discrepancies in records. The 
subject of mine surveying is well treated in the space of 
23 pages. On the whole, this volume gives more of the 
practice of surveying than any other with which we are 
acquainted, while the theory is also well presented. 
The arrangement of the work seems better adapted for 
the use of engineers than for a students’ text book, al- 
though it will doubtless prove more advantageous for the 
latter purpose than any other book which attempts to 
cover all departments of surveying. 


“SAFE RAILWAY WORKING.”—A Treatise on Railway 
Accidents, their Causes and Preventions, with a De- 
scription of Modern Appliances and Systems.—By Clem- 
ent E.. Stretton, C. E. London: Crosby, Lockwood & 
Co. 


The author of this book is the Vice-President and Con- 
sulting Engineer of the Amalgamated Society of Railway 
Servants of England, an association corresponding some- 
what with the Brotherhood of Locomotive Engineers 
in this country, although the two organizations differ a 
good deal in the classes of persons included in their mem- 
bershipand inthe objects aimed at bythem. The author 
also says that “it is his duty to examine, consider, and 
report upon the circumstances attending every accident, 
and the new or improved safety appliances necessary to 
prevent such occurrences in future.” How many of the 
railroad managers and master mechanics would open their 
eves if the Brotherhood of Locomotive Engineers should 
appoint some competent person to represent their organ- 
ization ina similar way. 

In the first chapter Mr. Stretton gives suggestions for 
safe railway working, some of which would be quite im- 
practicable in this country, and the wisdom of some 
others would be disputed by managers here. 

As an example, his second suggestion is that “all rail- 
ways ought to be worked on the absolute block system 
strictly carried out, so that no two trains of any kind shall 
ever be in one section at one time.” It will be a long 
time before this suggestion is adopted on all American 
roads. 

The first chapter is succeeded by the inevitable histori- 
cal one that most writers seem to think is essential in 
every technical book. In this case it is a history of per- 
manent way. Its omission would improve the book. 

The third chapter is on Railway Signaling and con- 
tains a description of the block and interlocking systems. 
It is very doubtful, though, whether any one unacquainted 
with these systems, would be able to understand either of 
them from the descriptions in Mr. Stretton’s book. He 
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has, for years past, been an indefatigable writer for the 
newspapers, and it seems as though he had taken a col- 
lection of desultory articles relating to accidents, and 
made a book of them. 

A chapter is devoted to Brakes, another to the Report 
and Awards of the Jurors of the Coupling Trials held at 


the Nine Elms Goods Yard of the London & South- | 


western Railway last March. 

The last chapter is devoted to Railway Servants and 
the Law. Mr. Stretton has done some good work in 
defense of the members of the Amalgamated. So-iety 
against the improper or unjust administration of the law 
in cases of accident. He cites numerous cases in which 
injustice either had been done or was threatened to mem- 
bers of the Society, who were protected by its interven- 
tion in their behalf. That railroad employés sometimes 
need to be defended in this country in similar cases is 
probably true, although recent events have shown that 
corporations as often require to be defended from their 
employés. 

Persons interested in railroad operation will find Mr. 
Stretton’s book very interesting and. to some extent, in- 
structive reading, but it belongs to aclass of books which 
leads a reviewer to wonder why the author took so much 
trouble to make it as good as it is, and then did not make 
it much better. 


BOOKS RECEIVED. 


“INDIAN ENGINEERING; Volume I, Nos. 1, 2 and 3 


Published in Calcutta, India; Pat. Doyle, C. E., editor. 


“Report of Proceedings of the Nineteenth Annual 
Convention of the American Railway Master Mechanics’ 
Association.” 

“ Report of the Proceedings of the Twentieth Annual 
Convention of the Master Car-Builders’ Association.” 

EE oo ———_— 


OBITUARY. 





WILLIAM WILLARD WILSON, Engineer and Superin- 


tendent of the Yonkers (N. Y.) Water Works and City | 


Surveyor, died on February 7, in the 47th year of his 
age. He was born in New York City, but his parents 
moving to Havana he was there educated as a civil engi- 
neer. Mr. Wilson was appointed City Engincer of Yon- 
kers in 1874, and prepared plans of the water works, on 
which, after some opposition, the works were finally built. 
Mr. Wilson was a member of the American Society of 
= Engineers, having joined the Society January 5, 
1870. 


M. BLAVIER, whose death in Paris recently is announced, 
was one ofthe most distinguished French electricians, 
Chief Inspector of the French telegraph lines, Director at 
the School of Telegraphy and Vice-President of the 
International Society of Electricians. M. Blavier was 
one of the promoters of the Paris Congress, in 1881, 
where the absolute system of measurement for electrical 
and magnetic magnitudes was adopted. His books on 
Telegraphy and on the Absolute System of Measurement 
are justly considered standard contributions to science. 
His experimental researches have also been fruitful of 
important results, and one of the last series of experi- 


ments undertaken was in connection with earth currents | 
and was carried out with the assistance of Prof. Mascart. 





JUDGE THOMAS RUSSELL, Chairman of the Massachu- 
setts Railroad Commission, died at his residence in Boston, 
February 9. He was born in Plymouth, Mass., in 1825, 
graduated from Harvard College and studied law. He 
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was successful at the bar, and when still a young man wa- 
appointed Judge of the Superior Court. Alter his retires 
ment from the Court he entered actively into politics and 
held several offices, including those of Collector of the 
Port of Boston and United States Minister to Venezuela. 
In June, 1879, Judge Russell was appointed Railroad 
Commissioner by Governor Talbot, to succeed Mr. Charles 
Francis Adams, Jr. He was the lawyer member of the 
Commission and as such did his full share of its work, 
although his previous training and experience did not 
enable him to fully replace his predecessor, under whose 
leadership the Massachusetts Commission attained so high 
a reputation. Judge Russell was, however, a faithful 
member of the Board and performed his duties carefully 
and intelligently. His death was caused by pneumonia. 


Contributions. 


The Faught Car Chill. 





TO THE EDITOR OF THE RAILROAD & ENGINEERING 
JOURNAL: On page 89 of the February number of your 
journal the statement is made that, when many years 
ago | invented an improvement in car-wheel chills, I 
had mainly in view the prevention of the “ disintegration 
of the innersurface of the chill by sawing its face into 
many sections.” This statement is incorrect; the chill 
invented by me in 1876 was intended not so much to im- 
prove the chill, as to improve the chilling effect on the 
wheel itself. The chill was called by me at that time “a 
contracting chill” and acted substantially as such. The 
product from that chill, exhibited at the Centennial Ex- 
hibition was noted for its uniform and superior chill. 

LUTHER R. FAUGHT. 

PHILADELPHIA, February 16, 1887. 


— > — 


Tractive Power of Locomotives. 





EDITOR OF THE RAILROAD AND ENGINEERING JOUR- 
NAL: There has been considerable interest taken in the 
fact that locomotives can pull more than the Pambour 
formula shows is possible. I believe the following is an 
incident going to show this to be the case. In 1885, I 


| was connected as master mechanic with the Locomotive 


Trust & Improvement Company. They had an engine 
built at the Rhode Island Locomotive Works, having 18 
x 24 in. cylindersand 57 in. driving-wheels—the engine 
being of the ordinary eight-wheel or American ty pe. This 
engine was fitted with a traction device for throwing a 
portion of the tender’s weight on to the engine. The “ pop” 
valve was set at 160 lbs. In atest on the Union Pacific 
Railroad, this engine took 680 tons—including engine and 
tender—from Brookville to Mt. Zion, a distance of 16 
miles, in one hour and 18 minutes. This portion of the 
road is a continuous grade of 70 feet per mile. Unfortu- 
nately the engine was not indicated, but with the “pop” 
valve set at 160 lbs., with the variations below that which 
would occur, it does not seem probable that the initial 


| cylinder pressure was over 150 lbs., and.it is also probable 


that there was a back pressure of at least 5 lbs. This 
would make a card as follows, giving an average effective 
pressure of 130 lbs. per square inch, then 
24 x 18? x 130 
57 
The resistance due to gravity on a 70-foot hill would 


= 17,734 lbs. 
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be 26% lbs. perton and 680 x 26% = 18,020 lbs., which 
would make it seem that the Pambour formula is 
wrong because the resistance of gravity alone is greater 
than the pull the engine exerted on the tender draw-bar. 
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If it be assumed the average effective pressure was 140, 
which is possible, we have 
24 x 18 x 140_ 19,098 Ibs. 
Gravity would use 18,020 lbs. of this, leaving but 1,078 Ibs. 
for friction of the train or but 4°75 = 1.58 lb. per ton, which 
is much less than has ever been recorded. If, as is usual, 
5 lbs. per ton of train for resistance on a level be added to 
26% lbs. for gravity, making 31% lbs. total for each ton, 
we have 680 x 31'%4 = 21,420 Ibs. total resistance for the 
train, which is more than the engine would exert if the 
mean effective pressure was 150 lbs. per square inch. 
FRANK C, SMITH. 


[The formula quoted above, does not make its own 
correctness as obvious as the rule for calculating the 
tractive power given in Clark’s Railway Machinery does. 
That rule is, ‘multiply the effective mean pressure per 
square inch in the cylinder by the area of the piston and 
by four times its stroke to represent the duplicate action 
of two cylinders, and divide by the circumference of the 
driving-wheel. The result is the tractive power at the 
rails.” 

There can be no room for questioning the correctness 
of this rule, which s practically the same as Pambour’s. 
But we agree with our correspondent that locomotives 
will often pull more than with assumed piston pressures, 
and the supposed resistance of train calculations will show 
that they should pull. This is probably due to the fact 
that the m.ximum pressure in the cylinders, when an en- 
gine is working up to its utmost capacity, is greater than 
that shown by indicator diagrams which are of taken at 
such times; next, the true rate of gradients and weight 
of trains is not always known; and third, when rolling 
stock and track are both in good condition there is rea- 
son for believing that the resistance is considerably less 
than that given in the books. It is to these reasons that 
the discrepancies between the actual practice and the cal- 
culation of our correspondent may, it is thought, be at- 
tributed, and not to any error in the rule quoted.—EDI- 
TOR RAILROAD AND ENGINEERING JOURNAL.| 


> 


Heating Cars. 

EDITOR RAILROAD AND ENGINEERING JOURNAL: I 
have read an article on heating railroad cars in the JouR- 
NAL of February, 1887, with a great deal of interest. It 
appears to me that this article is in the wrong in advoca- 
ting stoves. In my opinion, stoves area relic of barbarism 
when used for heating cars. If piaced under the cars a 
very slight accident will break them to pieces and prob- 
ably set fire to the cars. What would become of the stoves 
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for instance, should an accident produce the position 
shown in Fig. 1 of the article referred to? And what 
could prevent the cars from being set fire to? 

Steam from the locomotive seems to be the only safe 
method. Answering Mr. Depew’s objection, I will say 
that with the Gold system cars will remain comfortable 
for two hours after the locomotive is detached, and foran 
hour with the Martin or Sewell systems. Where cars have 
to stand at the stations as Mr. Depew instances, what is to 
prevent heating the station building by the same system, 
deriving heat from stationary boilers which could supply 
heat to the waiting cars. The coupling question has al- 
ready been solved by Mr. Martin, who uses no hose. 


WATERMAN STONE. 
-_— +. 


THE GEODETIC WORK IN THE UNITED 
STATES. 





MASON ANI DIXON, 1764-1768. 

The names of Mason and Dixon suggest to two classes 
of persons as many distinct ideas, together, in many cases, 
with a commingling that strangely represents tradition 
tinged with truth. The clearly defined notions are: (1) 
Mason and Dixon determined the length of a degree in 
America by measurement ; (2) they located the boundary 
between Maryland on the one part and Delaware and Penn- 
sylvania on the other. These are facts, but popular be- 
lief adds one or both of the following fancies: (a) they 
measured the arc from which they ascertained the de- 
gree’s length while fixing the boundary; (4) the bound- 
ary they established between Maryland and Pennsylvania 
was the northern limit of slavery established by the Mis- 
souri Compromise of 1820. The first misconception will 
be rectified in what follows, in which it will be shown that 
Mason and Dixon did not mark that portion of the bound- 
ary which they measured with sufficient care to use its 
length for geodetic data; and the latter will be refuted 
when it is stated that the line agreed to in the Com- 
promise was latitude 36° 30’, while the Maryland-Penn- 
sylvania boundary is latitude 39° 43’ 18”, or 39° 43/ 26.3”, 
as found by Col. Graham in 1850. 

According to the agreement made in 1732, regarding 
the boundary between Delaware and Maryland, aline was 
to be run across the peninsula from Cape Henlopen due 
east and west, then from the middle point of this line an- 
other should be run northward in such a manner that it 
would be tangent toa circle drawn around New Castle 
with a radius of 12 miles. From this tangent point the 
line was to be continued due north to a point whose lati- 
tude was that of an imaginary point just 15 milessouth of 
the most southern part of Philadelphia. Law suits and 
other sources of delay followed, so that it was not until 
1760 that commissioners were appointed, who ran the line 
across the peninsula, determined the middle, computed 
the point of tangency and ran the tangent. As the entire 
line was through dense forests, it was necessary to cut out 
sight-lines or vistas, making the work so tedious that 
three years were consumed in accomplishing the part just 
mentioned. The proprietors, who resided in London, 
became so impatient that they decided to send surveyors 
from England to complete the undertaking, and to verify 
what had been done. The persons selected were Charles 
Mason and Jeremiah Dixon. They arrived in Philadel- 
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phia, Nov. 15, 1763, and began work by erecting a small | 
wooden observatory at the most southern point in that | 
city. Here they observed for latitude, using a sector of | 


was the first to have the plumb-line passing over and 
bisecting a point at the center of the instrument. Dur- 
ing the following spring, while testing the lines run by 
their predecessors, they noticed that the tangent line was 
almost due north, and the character of the ground such as 
to make it quite easy to measure the line with the accu- 
racy that would allow the results to be used in ascertain- 
ing the length of a degree. Also, that the amplitude 
could be found by simply observing for latitude at one 
additional point, having already determined the latitude 
of the northern end of the arc in fixing the point from 
which the west line between Pennsylvania and Maryland 
was to start. 

It is probable that Mason and Dixon received their in- 
spiration to perform this geodetic work from Boscovich, 
whom they may have known in London during his stay 
there in 1760: Boscovich had been elected a Fellow of 
the Royal Society, in consideration of his degree measure- 
ments in Italy from 1751 to 1753,and Mason and Dixon, 
while in the swamps of the peninsula, might have seen 
along the vista in which they were working the coveted 
way to become, as De Morgan said, a Fellow Really Scien- 
tific; at allevents, each became an F. R. S., in consequence 
of this very undertaking. 

They represented to Maskeiyne, who was then Astron- 
omer Royal, the advantages this line offered for accurate 
measurement, and indicated their willingness to take 
charge of the work at the Society's expense. On Oct. 24, 
1764, the Council of the Royal Society resolved that the 
precise measure of a degree of latitude in America, in the 
neighborhood of Pennsylvania, appears to the Council 
and to the Astronomer Royal, who was pleased to assist 
on this occasion, to be a work of great importance, and 
that the known abilities of Messrs. Mason and Dixon, the 
excellence of the instruments with which they are fur- 
nished, the favorable level of the country and their assist- 
ants well practiced in measuring, do all concur in giving 
good ground for hope that the business may now be exe- 
cuted with greater precision than has ever yet been done, 
and at a much less charge than the Society can reasonably 
expect an opportunity of doing hereafter. 

** Resolved, to employ Messrs. Mason and Dixon in the 
said admeasurement of a degree of latitude, and to allow 
them the whole of their demand, being the sum of two 
hundred pounds sterling forthe said work ; andalso, in 
case the proprietors of Maryland and Pennsylvania should 
refuse their stipulated allowance for their passage home, 
but not otherwise, the further sum of forty pounds, for 
the said passage.’” A resolution was adopted requesting 
Maskelyne to draw up the instructions for their guidance. 
These were sent together with a brass standard of 5 feet, 
with which the measuring rods were frequently to be com- 


| 
6 feet radius constructed by Bird, which Maskelyne said | 
| 
| 


pared, and the difference noted, and also the height of the | 


thermometer at the time. 
Work on the Pennsylvania—-Maryland boundary was 


stopped. 15 miles before the terminus was reached, in 1767, | 


found that the alignment was practically perfect, leaving 
nothing to be done but to determine its length and ampli- 
tude. The apparatus they devised for measuring they 
called levels, because they were placed in a level position 
when in use. Asthe ground was not perfectly horizontal, 
the apparatus was so constructed as to make contact on 


| different planes. The levels were each 20 feet in length 


and 4 feet in height, made in a rectangular form of 


| inch pine. The breadth of the bottom board was 7% 
| inches, that of the top, 3 inches, and the end pieces, 4% 


inches, while the bottoms and tops were firmly strength- 


| ened by means of boards fixed to them at right angles. 


The joints were secured with plates of iron, and the ends 
plated with brass. They were set level by means of a 
plumb-line, 3 feet 2 inches long, suspended in the middle, 
the point of the plumb-bob bisecting a given mark in the 
bottom ; the plumb-line was hung within a tube, so as to 
be free from the action of the wind. If the frames were 
true rectangles every point in the ends would be in the 


| same vertical when the top and bottom were horizontal. 


In case the ground was irregular one end of the level was 
raised by a “winch and pulley.” Just how this was done 
is not stated. When a level was put in position, a short 
stake was driven in the ground very near and opposite the 
plumb-line, in the top of which moved a thin iron plate, 
about 12 inches long. In both ends of this plate there 
were points that could be directed toward the intersec- 
tion of cross lines on the frame. 

By bringing these points into line with the intersection, 
the level could be placed in its former position if moved 
while making contact. One level was set and marked, 
the alignment being effected by sightii.g along the top to 


_ the point made by the apparent convergence of the sides 


of the vista, then another level was placed in front, ad- 
justed and marked, when the rear one would be brought 
forward, and soon. Record was kept by stretching, in a 
line parallel to and quite near the levels, a rope equal to 
12 times the length of one of them, and the number of 
rope lengths recorded. The mile-stones placed by the 
first surveyors also served as checks upon the count. 

The levels were frequently compared with the Lrass 
standard, provided by the Royal Society, and the differ- 
ence between the lengths of the two levels and 8 times 
the standard was noted, together with the temperature at 
the time of comparing. Atthe endsof the bottom boards 
of each level there was attached, in the direction of their 


| length, a piece of brass on which a fine line was drawn a 
| tenth ofaninch ofthe end. The lasttenth of an inch ofthe 


standard was divided into hundredths so that, by means 
of a magnifier, the difference between 8 times the length 
of the standard and the two levels could be quite easily 


_ ascertained. The standard temperature was 62° F, that 


being the temperature previously adopted in comparing, 
and the coefficient of expansion for brass, .co00108 was. 
taken from Graham's determinations. 

Streams were crossed by measuring a short base and’ 
putting the distance from a point on one bank to another 
on the bank opposite, from angles observed with a Had- 
ley quadrant. 

The azimuth of the tangent line was found by observ- 


by the Indians, who said it was not the wish of the chiefs | ing Ursa Major on three evenings to be 3° 43’ 30”. 


that a certain war-path should be crossed, so Mason and 


A B = 434,011.64 ft., referred to brass standard at 62° 


Dixon returned to Philacelphia, and at once prepared to | F. Supposing that ¢ is the point in which the great cir- 


make the measurement so encouragingly endorsed. 
While testing the line they intended to measure it was 


cle passing through B cuts the meridian A M, then re- 


| garding A Béasa right angle, they computed AZ. In 
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-doing this they regarded the triangle as plane, thinking 
that the smallness of the angle at A and the shortness of 
the sides as compared with the radius of the sphere would 
not change it greatly from a plane triangle. This gave 
A 4, 433,094 ft., and they then subtracted R /, the distance 
of the great circle from the circle of parallel which they 
found to be 15.8 ft. 

The corrected value for A R = 433,078.8 ft.; N P, by 
ineasurement, at 62° F. = 78,290.7 ft.; C D, by measure- 
ment, at 62° F = 26,608 ft.; D G, by computation (C D M 
—= 86° 321’, nearly), = 89.7 ft., giving as the distance be- 
tween the parallels of A and N = 538,067.2 ft. 

The amplitude of the arc from difference of zenith dis- 
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correct than Clarke’s, since it gives a smaller discrepancy. 
But in the work of the U. S. Geodetic Survey it has 
been found that the use of Clarke’s spheroid makes the 
station error a minimum, from which we can infer that 
the work of Mason and Dixon had but little merit. Their 
measurement may have been accurate, throwing the error 
upon the deflection of the plumb-line. 

However, we must wait until we have arcs in the West- 
ern Hemisphere good enough to have a voice in deter- 
mining the figure of the earth before we can definitely 











| decide regarding the character of this, the first geodetic 
| Operation in America. 


tances as measured with the sector referred to was 1° 28’ | 


45”. The latitude of N was ascertained previously 
to be 39° 56’ 18.9”, which gives 39° 11’ 56” as the average 
latitude, at which point from linear measurement and am- 
plitude 1° = 363,763 ft. 

It was assumed that the French foot was to the English 
foot as 114 to 107, which gave for a degree 56,904.5 
toises. The accuracy of this equivalent depends upon the 
temperature of the standards during comparisons; the 
toise being iron and the five-foot bar brass, their different 
rates of expansion would give them different lengths at 
varying temperatures. The temperature to which all the 
measurements were reduced was 62° F., but it is not 
known that this was the temperature of the French and 
English standards while being compared. 

After the completion of the measurement the five-foot 
bar was again adjusted to the Royal Society standard, 
when it appeared that the length of the arc was too long 
by 13 feet. “It is probable that the length of a degree has 
been taken Io or 20 feet too short by placing the point C 
too far to the southward, which would about balance the 
small correction in question.” Just what reasons they had 
for supposing this is not mentioned. Likewise a new 
comparison was made, using the Zozse de perou, which gave 
for a degree, 56,888 toises. There seem to have been two 
copies of this toise of slightly different lengths, and it 
may be that the same one was not used for the two com- 
parisons. The latter va’4se is the one most frequently 
quoted. 


> 


The Speed of War Vessels. 





The New York Herald says “The most’ noticeable 


| feature of the Senate bill for the construction of steel 


cruisers is the high speed which these vessels are expected 
to develop. Less than four years since 15 knots were 


| gladly accepted as a maximum beyond which profitable 
| naval design could not be urged. Greater speed, it is 


true, had been attained by our first type of commerce de- 


| stroyers, but there was a general appreciation that the 


Wampanoag's performance could not be accepted as a 
useful standard, because she was in essentials not a man- 


| of-war, but a mere racing machine, 


“To-day, without any undue public astonishment being 
excited, effective fighting ships are called for wherein 


| every quarterofa knot below 20 miles pays a penalty 


which, at our former summit of expectation, would have 
been prohibitive to ship construction. And, whatis more 


| startling yet,the bonus which equally goes to any in- 


| not without interest. 


| was 14 knots. 


The actual value of this work has received various es- | 


timates: Maskelyne considered ita valuable addition to the 
measures of degrees, especially as the level character of 
the country to the north and south of the line rendered a 
deflection of the plumb line improbable. Cavendish, on 
the other hand, suggests that the Allegheny Moun- 
tains may have shortened the degree by 60 or 100 toises. 


Airy thought it accurate enough to be used in determin- | 


ing the figure of the earth, as did also Schubert, Listing 
and Laplace. Bessel did not embody this arc in his dis- 
cussion, so its influence is not felt in his resulting con- 
stants. A degreein the latitude in which this measure- 
ment was prosecuted, according to Bessel’s formula, is 
56,956 toises, being 51.5 toises longer than Mason and 
Dixon’s first value, and 67 longer than their second—a dis- 
crepancy greater than exists between any other northern 
measured and computed degree according to Bessel. 
Clarke also omitted this arc in his investigation, his for- 
mula gives this degree 467 feet or 73 toises longer than 
they found it. 

If the measurement and amplitude of this arc be trust- 
worthy, it shows that, on the hypothesis that the earth is 
-a solid of revolution, that Bessel’s spheroid is more nearly 


crease upon this speed proves how great is the correlation 
between scientific attainment and popular appreciation, 
and how readily the impossibilities of yesterday become 
the axioms of the morrow. 

‘Wherever specialists may differ upon other questions 


| of naval construction, there is a universal agreement as 
| to the value of high speed, this element being deemed 


equivalent to that vaunted weather-gage of the old days 
which enabled the swifter ship to choose its range and 
relative position, and to force or avoid an action. 

“ The growth of this speed development is, therefore, 
Briefly generalized, it may be said 
that between 1859 and 1875—that tentative period which 
led to such wonderful realizations—the highest speed 
under the most favorable circumstances of large vessels 
In the smaller classes of unarmored ships 
it ranged between 8and 13, while that attained by fast 
cruisers was from 15to 16% knots. 

“In the last year Italian armored vessels of over 13,000 
tons displacement accomplished over 18 knots, and crui- 
sers, like the Japanese Maniwa Kan and the Italian 
Angelo Emo, have reached 20. 

“ Torpedo boats, which in 1873 began with 14 knots, 
have now steamed 25, and at the same time this type has 
increased so materially in size and importance as to have 
become, not an accessory, but an essential in naval war- 
fare. 

‘What has been done abroad the Hera/d believes can 
be more than attained here, and should the present bill 
become a law it does not doubt that American inventive 
genius, profiting by the failures and successes of foreign 
constructors, will produce a type which will revolutionize 
navai ship construction everywhere.” 
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The Strong Locomotive ‘‘ Duplex.” 





THE large illustration given in this number is from 
a photograph of the locomotive “Duplex,” No. 444, 
recently completed at the Wilkesbarre shops of the Lehigh 
Valley Railroad. This locomotive is of the Strong pat- 
tern, to which some reference has heretofore been made; 
it has 20 x 24 inch cylinders and six 62-inch drivers. The 
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N. FORNEY’S IMPROVED CAR SEAT. 
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boiler has two fire-chambers. each consisting of a corru- | 


gated steel flue, both being joined at the forward ends in 
a single combustive chamber. 

This engine is now at work running passenger trains 
over the heavy grades of the Mountain Division of the 
road. Some account of its working, with a detailed de- 
scription of the engine, will be given hereafter. 


——— 


M. N. FORNEY’S CAR SEAT. 








THE engravings herewith represent the latest form of 
an improved car seat designed by Mr. M.N. Forney. Fig. 
1isa perspective view, Fig. 2a front elevation with a 
section through the side of the car and window, and Fig. 
3 an end view with the seat end removed. 
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5. The backs can be reversed in less space than those 
ordinarily used. The motion is much easier, and there is 
no tendency to come down with a “ bang” when they are 
tnrned over carelessly. 

The mechanism employed to effect these ends is shown 
clearly in Fig. 3, in which the seat-arm or “end” is re- 
moved. The back J’ and seat S’ are represented by full 
lines in the position they occupy when the back is turned 
half-way over. These parts are also shown by dotted 
lines in their two reversed positions. The back has 
projections D’ and £, £’ and D which, when the back is 
turned over, alternately support the lumbar region or 
“small of the back ” and the head and neck of the occu- 
pant of the seat. 

The seat-back is reversed from the one position repre- 
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Fig. 2. 


The following are the advantages which result from the 
method of construction shown by the engravings: 

1. The backs can be made of any desired height, so as 
to give ample support for the heads of passengers. 

2. While the backs can be as high as required, their 
lower edges do not come below the tops of the seats, so 
that there is more room between the front edge of each 
seat and the back than there is with ordinary seats. 

3. The seat-backs have projections which support the 
lumbar regions of the spine or the “small of the back,” 
where support is most needed to prevent fatigue while in 
a sitting posture. 

4. The seats are made to incline backward, so that the 
jolting of the car has no tendency to cause their occu- 
pants to slide off of them and away from the backs. Very 
little muscular effort is therefore required to maintain a 
sitting posture, so that persons can rest or sleep in these 
seats almost as comfortably as they can lying down. The 
inclination of the seats is reversed when the backs are 
turned over. 





sented by the dotted lines to the other by means of two 
pairs of crossed links, or arms, Z Z’—one pair at each end 
of the seat. These are connected to the seat-end and 
side of car by fixed pivots P ?’, and to the seat-back by 
other pivots, # ~’. The links project below the fixed 
pivots P P’,and each of them hasa projecting pin or 
stud s s' (shown by dotted lines in Fig. 2.) which support 
the seat. The seat or cushion-frame has slots 7’ in each 
end which receive the pins ss’. These slots allow for 
the variation in the distance apart of the pins which 
occurs when the back is reversed. The action of these 
links will be readily understood if we follow the move- 
ment of the back from the position shown by dotted lines 
at B, Fig. 3, to the position when it is turned half way 
over, represented in full lines, and finally to that indi- 
cated by dotted lines at 4”, when the back is completely 
reversed. The dotted lines of ¢ and o’ ~’g’ represent the 
paths in which the pivots # #’ move when the back is 
reversed, and 7 s 7,7’ s’ ¢’ arethe paths which the lower 
pins or studs ss’ describe during the same period. It 
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will be seen that when the back is reversed from the 
position shown at 2 to #2” that the pin s moves in the arc 
#sv7,and s’ moves from # to rv’. When the back is in the 
position B theseat is in that shown by the dotted lines 
at S”, and it is then supported on the pinsat ¢ /’; with the 
reversal of the back these pins are moved from / to x and 
from #’/ tor’. The seat then occupies the position shown 
by the dotted lines S. It will be seen that, by reversing the 
back, the seat is moved horizontally; and its inclination is 
also reversed, so that in both positions of the back it in- 
clines backward, which adds materially to its comfort. If 
the seat is not moved horizontally when the back is re- 
versed, more room lengthwise of the car will be required 
for each seat of a given width and a back of any desired 
form or inclination. With this mechanism for reversing 
the backs they can be made of any required height, and, 
as appears from the illustrations, their lower edges come 
above the tops of the seats. This leaves the space be- 
hind the seat entirely clear,so that with seats of this 
kind there is more room than with those ordinarily used. 

It will also be seen that the fixed pivots P and P’ are 
located on a line with the top of the seat. 














Fig. 3. 


ordinary method of reversing backs, the pivot about which 
it turns must be placed so far above the seat that it 
elevates the arm-rest at an uncomfortable height, sothat 
the shoulders of passengers are raised up into an uneasy 
position. The location of the pivots P /’, shown in the 
engravings, permits the arm-rests and window sills to be 
lowered to any position that will be most conducive to 
comfort. The fact that the arms of drawing-room car 
chairs are always made much lower than those of ordin- 
ary car seats is evidence that the latter are too high. But 
if the window sills are lowered so as to be of the most 
comfortable height for arm-rests, there is danger when 
they are open that persons will put their arms or feet 
outside and be hurt, and children standing up in the 
seats may}fall out. For these and other reasons, the 
method of construction shown in Figs. 1 and 2 has been 
devised. The window ledge ™, Fig. 2, has been placed 
24 in. above the top of the floor. This is just about the 
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height of a drawing-room car chair arm. Under the 
window W, a recess or pocket £ is constructed, which is 
flush with the outside of the car. This makes the ledge 
M wide enough for a comfortable arm-rest, or it can be 
used as a shelf to hold books or packages. As shown in 
Fig. 1, the crossed arms come so low down that they are 
not in the way of a person occupying the seat, and as the 
recess or pocket & gives sufficient room for the arm of a 
passenger, he or she can sit close up to the side of the 
car without discomfort. The result is that in effect, the 
seat, crosswise of the car, is, with this arrangement, prac- 
tically lengthened three or four inches. When the windows 
are up, there is little liability of passengers putting their 
arms outside of the car, because the recess gives them a 
more comfortable rest than the window sill above it does. 
The window recess and this form of seat together, it is 
thought, will give more room and comfort to passengers 
than any other arrangement yet devised. Railroad com- 
panies or others wishing to use either or both of these de- 
vices can address M. N. Forney, 23 Murray Street, New 
York, for further information. 
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King’s Compound Engine. 





(From Engineering.) 


THE compound engine which we illustrate above repre- 
sents a new method of construction lately introduced by 
Mr. H.J. H. King, of Newmarket, near Stroud, Gloucester. 
In this arrangement the high-pressure cylinder is placed 
immediately above the low-pressure cylinder, and both of 
the pistons work on to the same crank-pin through the 
intermediary of the same connecting-rod. This rod is 
made in the form of a triangular frame; at one corner it 
is pivoted to the cross-head of the low-pressure piston, 
while at the corresponding upper corner it is connected 
by a long link to an extension of the high-pressure piston- 
rod. The details of the arrangement are shown in Fig. 2, 
where it will be seen that the latter piston-rod is cottered 
to a slotted frame, which also serves to transmit the 
motion to the air-pump. Inside the slotted frame there 
works a link, which at one end is pivoted to the frame, 
and at the other to the triangular connecting-rod. At the 
apex the connecting-rod works on the crank-pin in the 
usual way, and transmits to it the power of the two 
cylinders. 

In this particular engine the main valves of the high 
and low-pressure cylinders are worked by a single eccen- 
tric, 1 (see Fig. 2), the rod 2 being taken off at the proper 
angle to give the right lead to the high-pressure valve. 
The rocking-arm 3 is centered on the stud 4, and, being 
of considerable length, the pin 5 moves practically in a~ 
straight horizontal line, so that the rocking-arm forms a 
guide for the high-pressure valve spindle 6. 

The expansion valve, which may be automatic or other- 
wise, consists of a gridiron valve working on the back of 
the other. The automatic arrangement is shown in this 
case in dotted lines. The end of the expansion valve 
spindle is carried by the rocking-arm 7, and the link 8 
is moved by the governor. The rod g is centered on the 
pin 10, and 11 is worked by an eccentric, 12, shown in 
broken lines. 

This engine, which we illustrate, is working at Bliss Saw 
Mills, Chalford, and was formerly a high-pressure engine, 
with 9 inches cylinder, 20 inches stroke. The fuel pre- 
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viously used was wood, shavings and coal. Now the whole 
of the coal, except the small quantity required to get up 
steam, is saved. Mr. King is also making two more en- 
gines of the same design for the same firm, with cylinders 
13 inches and 24 inches in diameter. 

It must be conceded that this is a most ingenious and 
novel design, and that it offers considerable advantage, 
particularly in compounding existing engines. The engine 
will start in any position, the steam passages are extremely 
short, and all the parts are perfectly accessible. The space 
occupied is very small, and if the air-pump be brought 


Fig. 3. 
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Fig. 4. 


nearer the cylinders, does not exceed that of an ordinary 
high-pressure engine. Figs. 3 and 4 annexed show, as 
an illustration, the space occupied by a triple-expansion 
marine engine, first with the cylinders placed as they now 
usually are; and, second, as they would be if arranged on 
Mr. King’s system, and working on two cranks instead of 
three. 


Foot Bridge for English Railway Stations. 





THE engraving on the opposite page represents a form 
of bridge which is used a great deal at the smaller stations 
in England. In that country passengers are not allowed to 
cross the main line, to avoid which a bridge or subway is 
nearly always provided to enable passengers to cross from 
one side of the line to the other. The engraving is copied 
from an advertisement of Messrs. Arrol Brothers, of Glas- 
gow, and it is thought that it will be of interest to many 
railroad engineers in this country, as an example of the 
common practice in Great Britain for securing greater 
safety to travelers. There are many stations in this coun- 
try where such bridges should be provided, and as traffic 
increases, crossing bridges of this character will become 
much more common in this country than they have been 
heretofore. 
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Iron Ore Contracts.—In Cleveland, which is the leading 
market for Lake Superior ores, an active demand is reported, 
especially for Bessemer ores. Good authorities estimate that 
contracts have been made for 3,000,000 tons for the season. 
Naturally, prices are high, and freights by lake are firm also. 
At Cleveland, specular and magnetic Bessemer ores are quoted 
at $7 per ton; specular (non-Bessemer) ores, $6; Bessemer 
hematites, $5.75 @ $6.50, and other hematites $4.50 @ $5.75 
per ton. 
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Electric Street Cars.* 





THE great question agitating street-railroad companies 
in this country at the present time is the use of some 
motive agency more economical and convenient than 
horses. It is no exagzeration to say that, after about half 
a century of patient trial, they have become profoundly 
dissatisfied with animal power and are ready to adopt any 
system that can establish its claim to their preference. 

The struggle for supremacy in this field of occupation 
may fairly be said to have narrowed itself down to three 
competitors—the horse, the cable and the electric motor. 
Steam used directly seems to be viewed with more and 
more disfavor as the years go by, and has, within city 
limits, come to be considered very much in the light of a 
nuisance. The lowest cost of operation per steam motor 
per day in usual service, quoted authoritatively, is $8.50 
to $7. But even if steam were cheap, there are grave ob- 
jections on the score of noise, smell and dirt. The mere 
fact that steam locomotives have been in successful use 
50 years, but are still denied employment on the streets, 
tells its own story as to public opinion. To some of us 
the banishment of steam even from the tracks of elevated 
roads seems a matter of but a few years. As for gas, 
soda and compressed-air motors, the writer is not aware 
that they offer any points of superiority over steam for the 
specific purpose under discussion. 

Coming to horses, we find that, in spite of their univer- 
sal use and their faithful performance of duty, they inspire 
a discontent anything but complimentary, yet hardly to 
be wondered at. The statistics of horse-cars are import- 
ant and interesting, and deserve our attention as covering 
the sphere within which the electric motor will operate 
There are, according to the latest returns available for 
this year, about 625 street railroads of all kinds in the 
United States and Canada. Taking 408 horse roads 
giving full and trustworthy figures, it is found that they 
run 17,331 cars and employ 85,888 horses. If, at the same 
ratio, we took all the horse roads, upward of 500, we 
should arrive at a result of not far short of 25,000 cars 
and 120,000 horses, a total that probably comes very near 
the actuality. Taking the other figures, tested by three 
sources of information, it appears that all the horse-car 
lines are maintaining a proportion of at least five horses 
to each car. But that is inclusive, and making a reason- 
able allowance for the use of different cars tor winter and 
summer, and for idle cars, as well as for doubling up in 
heavy snows, a result is shown of at least eight to ten 
horses per car. This is the proportion usually cited, and 
it is brought out on a special examination of the statistics 
for New York City. 

The conclusion reached is that the cost of horse power 
for a car is not less than $6.50 per day with horses. To 
this cost is to be added the necessary expense of large 
stables, requiring an extensive investment in real estate 
and buildings, and the cost of replacing horses, whose 
average life at this work is not over five years. 

The cable system is open to two objections, its large 
first cost and the small part of the power actually used in 
moving the cars. Figures produced in this paper make 





* Abstract of paper read by Mr. T. C. Martin, before the American In- 
stitute of Electrical Engineers at its December meeting. 
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the cost of a cable railroad about $50,000 per mile of single 
track, putting it out of the question for roads of moderate 
traffic. Other figures are given from actual experience 
with cable railroads, which would show that from 68 to 
8o per cent. of the power is required to move the machinery 
and cables, leaving from 32 to 20 percent. actually utilized 
for the movement of the rolling stock. At the best, this 





system is only available where the traffic is sufficient to 
pay interest on a heavy first cost. 

This leaves the field open to the advocates of electric 
railroads, whose case is fairly stated in this paper. 

There are four leading systems of electric motors which 
are considered in order, as follows: 

Ist. The third-rail system. 

2d. The overhead conductor system. 

3d. The conduit system. 

4th. The storage or secondary hattery system. 

1, The third-rail system is represented by two roads 
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height of 18 or 20 feet. The Appleton road, which has 
five cars, is run by water-power, having a pair of turbines 
which will develop 100 horse- power and are now running 
a 60 horse-power dynamo. The Montgomery road is 
notable as being a complete city system, having 10 
miles of track. The Scranton road which started in 
January has two features of special interest. One is that 
in a city of nearly 60,000 people an overhead conductor is 
allowed; the other is that the line is operated from the 
electric-light station. The road is 24 miles long and has 
12 grades, most of them 6 per cent. There are in use two 
heavy cars running at a speed varying from 4 to 15 miles 
an hour. Thecurrent is conveyed by a conductor 0.3 inch 
in diameter, the rails forming the return. A traveler with 
rollers and a flexible cable passes the current to the motor, 
which stands on the front platform in sight of the driver. 
The electric-light station receives $9 per day for running 
the 60 horse-power generator, and an increase in rolling- 
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in actual operation, one a suburban line, on the Daft sys- 
tem, in Baltimore, and the other the Highland Railroad 
in Detroit. The Baltimore line is now in its second year 
of operation; it is a road with comparatively light traffic 
and has so far been very successful. The cost of power 
is reported at $4 per car per day, against $6.50 for horses. 
The road has been so successful as an investment that an 
extension is now under construction. The largest item in 
expenses is fuel, coal costing $3.50 per ton. 

The Highland road in Detroit is also a line of light 
traffic; it is a much easier line to operate than the Balti- 
more road, being free from steep grades and sharp curves. 
It is three miles long, and has been so successful that plans 
are arranged for an extension. 

The conclusion reached is that the third-rail system 
must be limited to a low electromotive force, and is best 
adapted to suburban lines of light traffic. 

2. Of the overhead conductor systems the Van Depoele 
systems form an important group. These roads are now 
in operation at Detroit, Mich.; Port Huron, Mich.; Wind- 
sor, Ont.; Appleton, Wis.; Montgomery, Ala., and Scran- 
ton, Pa. In these systems the feeding conductor is sus- 
pended by side poles, or, as at Appleton, has double wires 
corresponding to the track, but immediately above it at a 
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stock will involve very little increase in cost of power. 

Under this head also should be included two new roads 
built by Mr. Daft at Los Angeles, Cal., one 3% and one 
2% miles long. On these roads the motor is placed in 
the center of the car, taking the room of two passengers. 

The overhead conductor system is necessarily limited 
to currents of low electromotive force, but, like the third- 
rail system, may be employed in places where the expense 
of a cable system would be out of the question, and even 
horses could not be made to pay. 

3. The first exemplification of a conduit system in this 
country was given by the Bentley-Knight Electric Rail- 
way Company, in 1885, at Cleveland. A working section 
of their line can now be seen at the Rhode Island Loco- 
motive Works, and as it illustrates in a striking manner 
the principles involved, a few of the leading points, now 
described for the first time, are touched on. The conduit 
is made to resist the heaviest wear and strain of street 
traffic. The surface opening or slot is only % inch wide, 
and the total width of metal at the street surface is but 3 
inches. The conduit is kept clean by a broom of peculiar 
shape suspended from the car. This broom is said to 
have swept out ina single trip the accumulation from 12 
hours’ constant snowing. At convenient points catch- 
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pans with sewer connections receive the sweepings and 
effect drainage. The two main conductors consist of 
channel iron connected by expansion joints and lined 
with a continuous strip of copper of sufficient size to carry 
the current with but small loss of energy. These con- 
ductors are fastened to the side walls of the conduit on 
insulators of vulcanized wood dipped in white lead. The 
insulators are strongly set in sockets in the cast-iron sup- 
porting yokes.. Neither the traffic rails nor the conduit 
structure form any part of the electrical circuit. To pro- 
vide for switching, a movable tongue is pivoted at the 
point of branching, so as to rest on the top of the conduit 
and to be readily set to close either of the branch slots 
and direct the contact plow into the other. A corre- 
sponding conductor tongue within the conduit is moved 
at the same time. The contact plow for making connec- 
tion consists of a flat frame hung from the car by trans- 
verse guides, on which it is free to slide the whole width 
of the car, and extending thence down through the slot of 
the conduit. It is provided with a swivel joint, so as to 
adjust itself to all inequalities of road or conduit. This 
frame carries two flat, steel, insulated conductor cores, to 
the lower ends of which are attached, by a spring hinge, 
small contact shoes of chilled cast-iron that slide along in 
contact with the two main conductors. At the upper 
ends are flexible connections leading to the motor. This 
plow can be inserted or withdrawn through the slot at 
will, the spring hinge allowing the contact shoes to 
straighten out into line with the conductor cores when 
the plow is pulled upward and the shoes strike the insu- 
lating lining with which the slot irons are provided. By 
no accident, therefore, can anything be left behind in the 
conduit to obstruct succeeding cars. The plow guides 
are hung on transverse axes, and are held in a vertical 
position by a spring catch that gives way when the plow 
meets an irresistible obstruction, and hence the plow is 
automatically thrown completely out of the conduit with- 
out injury, being also immediately replaceable. The con- 
tact shoes will stand weeks of wear, and cost next to 
nothing. The frame of the plow has wearing guards of 
hardened steel wherever it can touch the edge of the 
conduit slot, and these are also readily renewed. Two 
plows are used on each contact for the sake of absolute 
reliability, and to prevent flashing at the contact. The 
connection between the wheels and motor consists of a 
system of gear wheels and connecting-rods, the gears 
being deadened so as to be quite noiseless. The company 
makes a completely equipped steel-framed truck, with 
motor, etc., upon which can be placed any car-body. 
These have a wheel-base of 6 feet, a standard gauge of 4 
feet 8% inches and can be used on curves with a radius 
of 45 feet. A motor of the Gramme type is used under 
the car. For long distances, the motors are in series with 
current constant; for short distances, the motors are put 
in multiple arc and a new form of resistance is used. 

An estimate ot the cost of this system for an existing 
road in New York City, 3% miles long, double track, with 
very heavy traffic (cars to run 1% minute headway), 
maximum grade 3 per cent., and cars running night as 
well as day, was, for first cost of plant, $213,830; running 
expenses and interest on cost of plant, $39,320 yearly. 

The conduit system of Mr. Wm. Schlesinger has been 
in use for some months by the Union Electric Company, 
in Philadelphia. It consists of two conduits, the upper 


of heavy channel iron for connection, the lower of wood | 


or cement for drainage. To insulate the conductors, am 
angle iron is riveted to the top flange of the channel iron 
in such a manner that one of its flanges, pointing down- 
ward, paralle] to the main side of the channel iron, forms. 
one side of the slot. In the inverted trough thus formed 
the copper-bar conductors are fastened, the contact being 
on the under side. Against the conductors, pulling up- 
ward, rub or press springs, making a firm, close contact 
under control by means of a frame holding the springs. 
In this system the motor is under the car between the 
axles and geared to them by chains. The motors are in- 
tended to work in multiple arc. 

It is claimed that in the conduit system the net return 
of power reaches from 50 to 60 per cent., while the first 
cost is only about half that of a cable road. A feature of 
the conduit system is that it is the only one with which high 
potentials can be employed on the streets. With it, also, 
the power stations can be placed near ample water supply 
or where rents are low, or can each be given a section of 
road to operate. 

4. The storage or secondary battery system, though not 
favorably regarded by some electricians, has been success- 
fully tried. It is stated that this system is to be exten- 
sively used at an early date by the North Metropolitan 
Tramway Company, in London. At Antwerp, in 1885, 
after six months’ competition with four other cars using 
either steam or compressed air, the Julien electric storage 
car took the first prize, awarded by a jury of well-known 
experts. There were in all 23 points of comparison. The 
Julien car has since been tried in Hamburg, and another 
has been in operation on the Eighth Avenue line, in New 
York. It will be admitted that there are advantages in 
having each car an independent unit, offsetting the disad- 
vantage of carrying the dead-weight of batteries; and 
that single cars on any road can be taken in hand for 
change. so that existing rolling-stock can be progressively 
adapted to the new conditions. This involves a smaller 
initial outlay and gives opportunity to train the present 
force in its unfamiliar, though simple duties. Now, re- 
garding first cost, :t has been said that two sets for an 
ordinary street car would cost about $1,500. That seems 
high. The Julien Company states that the cost of the 
horses for a car more than covers the initial outlay of the 
change; the estimate is also made by the company of a 
total daily running expense of not to exceed $5 per car in 
cities on heavy traffic. As to life of the batteries, those 
in the Hamburg-Julien car have been in daily use since 
April, and they show by test a return of more than 80 per 
cent. of the power with which they are charged. The car 
is running on regular daily service. In respect to Ameri- 
can storage batteries it may be mentioned that the Elec- 
trical Accumulator Company, whose officers have a 
standing in electrical circles, guarantees two years’ life 
for its new battery and an 80 per cent. return of power. 
The criticism has been made that ordinarily 20 per cent. 
of the stored energy is retained on each emission, but, 
obviously, that is no loss, forming simply 20 per cent. of 
the succeeding charge. 

It is thought that a number of efforts will shortly 
be made in the direction of using secondary batteries 
for regular work on street cars, and the result will merit 
the most careful study. There are, moreover, some in- 
genious propositions for combining the conduit and stor- 
age systems, so as to enjoy the benefits of both. Mr. J. 
M. Pendleton has described a plan of his of this nature, 
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and Mr. Elias Ries, of Baltimore, has also carefully | 


elaborated such a system, in which storage plays an im- 
portant part. 

Mr. Martin concludes his paper as follows: “ Here, 
then, illustrated in a variety of ways and by numerous 
examples, we have a comparison of electricity. with other 
power for propelling street cars, and an idea is given, 
very imperfectly, of the wide range of choice that elec- 
tricity itself offers as to methods and means. Much of 
what has been said has its direct and favorable bearing 
on elevated railroad traction, as well as on that for under- 
ground railways, but the time will not permit me to pur- 
sue the subject any further. Many points of discussion 
arise as to the connection of the car axles with the motor; 
the use of independent motor cars or of motors on the 
passenger cars; the types of motors and of conduits or 
conductors; the potential that is safe under certain con- 
ditions; the methods of regulating motor speed ; the use 


many of whom are doing practical and creditable work in 
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this field, and who, by thus ‘hitching your wagon to a | 


star,’ have shown that street cars, if run by electricity, 
may yet be brought up to the most advanced notions of 
humanity, comfort, convenience and economy. 

“ All that remains is to press onward and occupy the 
preémpted territory that awaits us. As Emerson says: 
“Our duty is plainly not to throw ourselves across the 


track, not to block improvement, not to sit still till we are | 


stone, but to watch the uprise of successive mornings 
and to conspire with the new works of new days.’ 


and every year win fresh triumphs. In beginning this 
street-railroad work, we may count on a large and profit- 
able travel for some time to come through the mere 
novelty of the thing, but as the art improves it will more 
and more manifest its right to street-railroad propulsion 
on the strictest business principles, as well as on every 
other ground of merit.” 


- 


Lucien Arbel’s Patent Anti-Dust Ribbed 
Disk-Wheels. 


Mr. 





(Technical Journal of the Alumni of the National College of Art 
and Trade.) ‘ 





THE disk-wheels hitherto used, with projecting portions 
which are either straight or rounded, according to the 
form of axle, have the great disadvantage, in the case 
of fast trains, of accumulating considerable dust between 
the projecting portions and the outer face of the tire, 
which dust falls into the grease-boxes when the train 
stops, and heats the axles. Thus it is not unusual, in 
long runs, for the heated axles to be removed from the 
cars and others substituted ; which always disturbs pas- 
sengers, especially when the changes are made at night. 
To avoid this inconvenience and prevent the accidents 
which might occur, several railroad companies have tried 
the plan of fastening a thin sheet-iron plate upon the 
outer face of the wheel, securing the plate to the rim and 
hub with screw-bolts. But this plan was a total failure, 


for the plates being insecurely attached to the wheels, 
were shaken off by the action of centrifugal force and 
shocks, and, moreover, the continual vibration of the thin 
sheet-iron plates produced a disagreeable noise. 


This | 
sentiment may surely be appropriated by modern electri- | 
cians, who every year put their skill to some severer test, | 
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After long study Mr. Arbel has invented a form of 
wheel completely satisfying every requirement, the pro- 
cess of manufacture being very simple and well adapted to 
his plant, so that he can fill large orders promptly. 


PROCESS OF MANUFACTURE. 


The ribbed disk-wheel differs from the common spoke- 
wheel merely by the addition of a plate welded to the 








outer face of the latter. Hence, it is evident that the 


: | manufacture is divided into two distinct processes, which 
of resistances; but all these and others I may Jeave to you, | P 


will be described. 

The first operation is the forging of the common spoke- 
wheel, and the second, the welding of the plate to the 
aforesaid wheel. 

First manufacture: Forging the common spoke-wheel— 
The process of making a spoke-wheel being well known, 
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Fig. 2. 
it is useless to detail the various steps; we will merely 
point out the differences between a common spoke 
wheel and the spoke-wheel which is to become a ribbed 
disk-wheel. These differences consist: first, in shaping 
the wheel, which is contained entirely in the lower die, 
Fig. 1, having simply a plane surface with a depression on 
the edge, of the depth 4, about % inch less than the 
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Fig. 3. 


thickness of the plate; second, in cutting away the wheel, 
as shown by the hatched outlines, Fig. 3; finally, in fin- 
ishing the seat for the platein a lathe. Thus thesections 
of the rim, spokes and hub will have the form shown in 
Fig.2. It will be noticed that all the sections are rounded 
on the edges so as to form, even on the projecting por- 
tions, depressions which will increase the surface of con- 
tact with the plate. 
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A second heating finishes this wheel, and gives it the 
form represented in Fig. 3. The wheel is readily cut out, | 
as shown by the hatched outlines, Fig. 3, in a slotting- | 
machine. The seat for the plate is quickly finished in an 
ordinary lathe. 

Second operation: Welding the plate or disk to the 
spoke wheel—This operation is very simple, and is per- 
formed as follows, the upper die being changed for a 
plane surface, Fig. 4: 

First, the wheel is heated to a temperature of from 
1,800° to 2,200° Fah., then the plate is placed upon the | 
seat, Fig. 5, having been turned down to a diameter vs | 
inch less than that of the seat, and having in the center | 
a hole of less diameter than the bore of the hub. This | 




















Fig. 4. 


operation, which consists in heating the wheel before 
putting the plate in place, will be readily understood, by 
reason of the relative thickness of the plate in comparison 
with the thickness of the other parts of the wheel; con- 
sequently, all parts of the wheel simultaneously attain the 
required temperature. The plate being in position, the 
wheel is then put into the fire and brought to a welding 
heat, after which a few blows from a 20-ton ram are suffic- 
ient to weld all parts of the plate which are in contact 
with the wheel. 

It is proper to state the projecting portions resulting 
from the first operation usually have a thickness of from % 
to 4 inch, and, as they are only cut away on the edges and 
not entirely removed in the lathe, the thickness of the wheel 


\ 











Fig. 5. 


is also increased from % to}inch. This increase is in- 
tended as a provision for the losses of the second opera- 
tion, and to act as a scarf and facilitate the welding of the 
plate to all parts of the wheel. 

This wheel is readily adapted to al] methods of connec- 
tion with the tire. Figs. 6, 7, 8, of the accompanying 
cuts show the methods most generally employed. The 
last shows the standard adopted by several railway com- 
panies, among others by the Orleans Railway Company, 
also by the International Sleeping-Car Company. Itgives | 
absolute safety in case a tire breaks. 

The wheel has the following advantages: 

It does not raise dust, and presents no resistance to 
the air. It is, weight for weight, stronger than the disk- 
wheel with straight or rounded projections, and stronger, 
too, than the common spoke wheel, since the effects of 
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torsion and compression upon the spokes are greatly 
lessened by the resistance of the plate. It presents a 
much greater resistance and a much greater surface of 
contact to the strains produced by the tire. It is very 
easily kept clean. Finally, it is not liable to get out of 
shape in attaching the tire, as many experiments made by 
the Orleans Railway Company, in its shops at Paris, 
have proved; in brief, it has all the good qualities of 
disk and spoked-wheels, without any of the disadvantages 
of either. 

The table annexed to the plate shows the result of ex- 
periments made by Mr. Chéret, Superintendent of the 
Orleans Railway Company. Tests made by the Eastern 












































Railway Company and the International Sleeping-Car 
Company have given about the same results, and serve to 
confirm the qualities and superiority of this invention. 

Comparing the results he obtained with this type of 
wheel, to the results obtained with spoked-wheels and 
common disk-wheels with straight or rounded projec- 
tions, it is evident that the ribbed disk-wheel invented by 
Mr. Arbel is much superior to the wheels heretofore 
made; and, on account of the success achieved by the 
Arbel wheel, several railway companies have just deter- 
mined to adopt it as the standard for all their passenger 
cars. 

Now that the use of continuous brakes is very com- 
mon, there is a demand for an article capable of thor- 
ougbly resisting heavy strains and having absolute rigidity. 
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In these respects, the new wheel, it is claimed, has all the 
qualities which could be desired. 
C. CHOMIENNE. 
CONZON, May 6th, 1885. 





(In the cuts all dimensions are in millimeters.) 
Methods of fastening the tire to the wheel. 
Fig. 6, Eastern Railway. Fig. 7, Austrian-Hungarian 
State Railway. Fig. 8, Orleans Railway. Fig. 9. wheel 
before test. Fig. 10, wheel after test. 


ARBEL’S PATENT RIBBED DISK-WHEEL. 


The wheel was laid in a horizontal position upon a disk- 
shaped bed. A ram weighing 83,776 pounds, with a drop 
of 7.9 inches, striking upon a washer placed on the hub of 
the wheel, gave the results shown in the following table: 


Number of blows. Amount of bending, Remarks. ° 
inches. 
° ° Ram resting upon washer. 
5 0.24 
10 0.39 
20 0.71 
° 0.94 
40 1.10 
5° 1.20 
60 1.34 
80 1.50 
100 1.62 
120 1.77 
130 1.85 
140 1.93 
150 2.01 Slight crack on spoke No, 1, 
about 1 inch from the in- 
terior of the rim. 
160 2.72 


There was no breaking in the weld. 
The increase of diameter in the bore of the hub, on the side where the 
plate was attached, was 0.47 inch, corresponding to an elongation of 7.7 

per cent. without cracking. 
Ele 


Modern Warships. 


Mr. W. H. WuitTe, Director of Naval Construction 
and Assistant-Controller of the British Navy, delivered in 
January at the Mansion-House, London, a lecture on “ 
Modern Warships.” The lecture, which was illustrated by 
diagrams and models, was one of a series given by mem- 
bers of the Company of Shipwrights. 

Mr. White opened his lecture by explaining that his ob- 
ject was to place before the meeting facts and figures il- 
lustrating the progress of warship building in recent years, 
and that he should confine his attention almost exclus- 
ively to the period between 1859, when the iron-clad recon- 
struction of the Royal Navy began, and the present year. 
This period had witnessed greater changes than had 
taken place in the whole preceding history of warship 
building. When he entered the admiralty service 28 years 
ago the too long-deferred steam reconstruction of the 
Navy was in full swing, the Admiralty, forced on by the 
action of Napoleon fl and his able naval architect, M. 
Dupuy de Lome, having at last faced the necessity of fit- 
ting screw propellers and steam machinery to the largest 
classes of warships. In the century and a-half per- 
ceding this change the progress made in shipbuilding was 
slow, and vessels remained effective for long periods, the 

Victory, for example, being 40 years old when she fought - 
at Trafalgar. The lead taken by the French in the steam 
reconstructions and in the constructing of iron-clad frig- 
ates such as the G/ozre was undoubtedly the primary 
cause of most subsequent activity in warship building. 
English naval authorities in 1858-59 would, no doubt, 
have gladly postponed action in the building of armor- 
clads had they been free to decide. The Glozre and her 
consorts made action imperative, and in May, 1859, 
the first English sea-going armored ship,the War- 
rtor, was ordered. In France, the G/ozre and nearly all her 
consorts were really converted Napoleons, in other words, 
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wood-hulled screw two-deckers, converted into armored 
frigates. The Warrzor, on the other hand, was an entire- 
ly novel design, of unprecedented length and size, with 
iron hull and new structural arrangements and fittings. 
The Gloire and Warrior and all their successors owed 
their existence to the terribly destructive effects of shell- 
fire on unarmored wood-built ships. The primary use 
of armor-plating was to keep “common shell,” with 
large bursting charges, out of the batteries of ships, and 
for a long period the struggle between the “attack ” and 
tke “defense” in warships was chiefly one between guns 
and armor. The 4% inch armor and thick wood-back- 
ing on the Warrior's sides were practically proof against 
the heaviest shot, as well as the shell, of the armaments 
carried when she was designed. In the first stage of the 


contest, therefore, the defense scored victory, but it was | 


not a lasting one. Gun manufacture rapidly developed 
and continued to advance, improved kinds of powder were 
devised, projectiles were produced of a vastly superior 
kind, and so, step by step, the power of this form of attack 
had been increased to an astounding extent. Shortly 
stated, guns had been increased in weight from 43 tons 
to 110 tons, in powder charge from 16 lbs. to 900 Ibs., in 
weight of projectiles from 68 lbs. to 1,800 lbs., in “energy ” 
(measuring the force of the blow struck on impact) from 
450 foot-tons to more than 50,000 foot-tons at a range of 
1,000 yards. The 68-pounder failed to penetrate the 
Warrior target, with 44% inches of wrought-iron armor, 
at close range ; the 110-ton gun could penetrate 35 inches 
of iron at 1,000 yards. There could be no question but that 
the power of the heaviest guns now carried in warships, 
as compared with the resistance of the strongest armored 
defense in existing ships, was greater than it had been 
at any time since the iron-clad reconstruction began. Nor 
was the end yet reached, for new projectiles and explos- 
ives were being produced which might reasonably be ex- 
pected to place the attack in an even superior position in 
relation tothe defense. From the very nature of the ease, 
the attack must have greater flexibility and capability of 
variation of development than thedefense. On the other 
hand, it was but right to note that the defense showed to 
least advantage under the conditions of peace experiment. 
These conditions were altogether favorable to the attack ; 
and in actual warfare, as was well known, the gun did 
not show the same power as at Shoeburyness, Gavres or 
Spezia. Speaking broadly, from 1859 to 1873, the first 
half of the period under review, the most notable changes 
in warships might be said to have resulted from the de- 
sire, on the one hand, to carry fewer but heavier guns un- 
der armor protection, giving to these guns great hori- 
zontal command ; and, on the other hand, to increase the 











defense by thickening armor over the protected portions | 


of ships, obtaining this result by carrying larger relative 
weights of armor and diminishing the ratio of armored 
surface to the total surface of the ship's sides. After the 
old-fashioned broadside system of mounting guns, as in 
the Warrior and Minotaur, came the “ belt and battery ” 
system of 1863-67, exemplified by the Bellerophon and 
Hercules. The Devastation, of 1869, marked another step, 
the introduction of the“ breastwork monitor” type, in 
which sail power was frankly abandoned and twin screws 
intrusted with the safety of the ship at sea. The /nflex- 
zble, of 1874, with her armament of four heavy guns in two 
turrets, with complete command of the horizon, repre- 
sented in the highest degree the principle of concentration 
ofarmorandarmament. At this period ourclever neigh- 
bors across the Channel perceived that while our sailless 
turret ships of moderate freeboard, with very few but 
heavy guns, had great fighting power, they also had spec- 
ial weaknesses. So when they set to work onthe new 
French fleet, after the war of 1870, they designed ships 
- in which the few heavy guns were mounted ex darbette 
high above water ; and associated with these a large num- 
berof lighter guns, in positions not protected by armor. 
These light guns could be fought either simultaneously 
with the heavy guns or independently, worked and fired 
with great rapidity, and under many circumstances must 
clearly be of the greatest value both in action between 
battle-ships and in repelling torpedo attacks. The con- 
struction of these new foreign ships led to the design of 





the first barbette ships of the Admzra/ class in 1880, and 
to the laying down of five other similar vessels in 1880- 
82. In these ships each of the two barbettes was a sep- 
erate armored citadel, complete in itself and far distant 
from the other. In fact, the principle of “ distribution ” 
of the main armament, instead of concentration and the 
association therewith of a powerful secondary armament, 
was the key of the design. Coming to vessels designed 
still more recently, it was interesting to note that the 
Trafalgar, designed in 1885, which might be described as 
a greatly improved and strengthened Dreadnought, a ves- 
sel which was re-designed in 1872, was rather greater than 
the largest French ironclads, the Amzral Baudin and 
Formidable. The Trafalgar and hersister ship, the WVz/e, 
were surpassed only by the great Italian ships of 13,500 
to 14,000 tons. Since displacement or total weight was 
the naval architect’s stock-in-trade, it might be confident- 
ly anticipated that the increase in size and cost of our 
latest armor-clads, as compared with the vessels of 9,000 
to 10,000 tons, laid down in the years 1875-84; would be 
accompanied by a corresponding gain in some feature of 
their fighting efficiency. Referring next to the de- 
bate proceeding as to the desirability or otherwise ‘of 
a change from compound armor (steel-faced iron) to 
steel armor for future Engfish ships, the lecturer declined 
to express an opinion on the subject, adding that 
France used bothsteel and compound; while Austria, 
Germany, Russia and Denmark used compound armor 
like that now fitted to English ships. Speaking of the 
enormously heavy armament of line-of-battle ships, he 
mentioned that in the /ta/za and Lepfantothe total weight 
of the barbette, guns and mountings, carried at a height 
of about 30 feet above water, exceeded 2,000 tons—a load 
closely approaching the total weight of the first-class 
line-of-battle ship of the 18th century. There were not 
wanting advocates of the view that the risks of failure 
incidental to the mechanical appliances for loading and 
working our monster guns were too serious to be 
accepted,and that the guns had outgrown the necessities of 
the naval service. They pointed to the comparatively long 
time occupied in loadinga very heavy gun, tothe unavoid- 
able uncertainty of naval gunnery, and to the enormous 
value of a single discharge, which might mean a “ miss.” 
They considered that a much greater number of lighter 
guns would be preferable. On the other side, it was 
urged that in active serviceso many circumstances made 
against theeffectiveness of gun-fire, that a large margin 
of power was desirable; that a single successful shot or 
shell from the heavier guns would produce enormous dam- 
age; and that the association of a powerful secondary 
armament with the heavier guns fully met the case. Hav- 
ing stated both sides of the question he would leave it, 
only adding that in the latest ships, both English and 
foreign, while heavy guns were to be carried, they were 
not the heaviest available. There was a remarkable move- 
ment, now in its early stages. but undoubtedly destined 
to great development, in the construction of quick-firing 
guns, and mountings forthem. A quick-firing gun was 
capable of delivering from eight to ten well-aimed shots 
per minute, or possibly more. Beginning with a 6-pounder, 
to which a 3-pounder was soon added,this class of 


I gun had already reached a 40-pounder, and promised to 


embrace still larger calibers. Such rapidity of fire, com- 
bined with accuracy, range, penetrative power and 
shell-fire, would undoubtedly prove of enormous value, 
and could not fail to have an effect on both the arma- 
ments and the protection of ships. In some cases at- 
tempts had already been made to give protection against 
the 6-pounder, which could perforate 2234 inch steel 
plates at 500 yards; this protection was, however, quite 
inadequate to resist the fire of the 40-pounder; and so 
there seemed to be a possibility that another chapter 
might be opened in the duel between guns and armor. 
Directing attention to the influence exerted upon modern 


. war-ships by the introduction of the locomotive torpedo, 


he showed that it had not merely influenced the arma- 
ments, structures and equipments of all ships, but had 
led to the construction of a flotilla of swift vessels, fitted 
for its use, ranging from boats of 12 or 13 tons displace- 
ment and 15 knots speed up to the Polyphemus of 2,640 
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tons and 18 knots speed. The discovery of the minzmum 
size of swift torpedo vessels or torpedo boat destroyers, 
really capable of independent sea service with a flect, was 
now engaging attention in all navies, In France the first 
attempts were rhade in the Somdée class of 18 knots and 320 
tons designed in 1883. Here the Grasshopper class were de- 
signed early in 1885, and the first completed vessel, the 
Rattlesnake, was now commencing herspeed trials. These 
vessels were of 450 tons and estimated to steam about 19 
knots an hour. Messrs. Thomson, of Clydebank, had just 
completed another example of the class intermediate in size 
between the Bomde and the Grasshopper, and said 1o have 
attained the verv high speed of 22% knotson trial in 
smooth water. Experience at sea with these vessels 
would be of immense value to future designs. Subma- 
rine attacks by means of diving boats, capable of being 
propelled at the surface or under water, had been much 
before the public of late, several such vessels having been 
built and tried. Inthe past very many experiments had 
been made with this class, and the conditions of the de- 
signs had been most carefully studied. To gain certain 
obvious advantages in these under-water attacks very 
considerable risks must be run; and in the actual opera- 
tions with such vessels, difficulties of a very formidable 
nature would have.to be overcome before anything ap- 
proaching certainty in delivering an attack on an enemy 
could be insured. Everyone would watch with interest 
the further trials of ‘the vessels with which experiments 
were now being made. After a reference to the great de- 
velopment during the last.four or five years in the con- 
struction of swift “ protected” cruisers, the lecturer di- 
rected attention to certain important matters common to 
all types of warships, and largely affecting their efficiency 
as well as their cost. A warship, he explained, was min- 
utely subdivided into a very great number of water-tight 
compartments in order to gain increased safety against 
under-water attacks. It was not at all uncommon to find 
80 to 100 separate compartments in the hold space of a 
large ship. All the internal space was appropriated to, 
and more or less elaborately fitted for, specific purposes. 
Except the coal bunkers there was practically no space 
without special fittings for particular portions of arma- 
ment or equipment. There were no spaces correspond- 
ing to the cargo holds of merchant vessels,and frequently 
it was very difficult to find suitable and available space 
even for necessary stores, owing to the great demands 
for accommodation of guns, torpedoes, ammunition, etc. 
All these compartments had to be drained, ventilated and 
made accessible. Water-tight doors, sluice valves, drain 
pipes, suctions, ventilating trunks and fans, voice tubes, 
telegraphs, electrical circuits for gun and torpedo work 
as well as for internal lighting had to be provided for. 
Wherever a steam or exhaust pipe or any gearing passed 
through a water-tight bulkhead or platform the joint had 
to be made water-tight. Valvesof all kinds, automatic 
and worked by gearing, had to be multiplied in order 
that the water-tight subdivision might really be maintained. 
In a large armored ship it was not uncommon to find 
more than 100 tons weight devoted to ventilation only, 
although the ventilation trunks were made of the thin- 
nest sheet-iron or steel. In such a ship, excluding the 
steam pumps, as much as 80 to go tons weight might be 
absorbed in fitting up the drainage and pumping appli- 
ances with their necessary valves and gearing. To work 
in such weights of material was necessarily a cause of 
very great expense from which there was no escape, as 
the fittings could not be simplified with due regard to 
their efficiency and the preservation of the all-important 
subdivision. Another very noticeable feature in modern 
warships was the extended use of mechanical appliances 
as substitutes for manual labor. Inthis respect merchant 
ships doubtless led warships; but in recent years there 
had been a great and growing tendency to use steam and 
hydraulic power. In a first-class armored ship of the 
most modern type there were as many as 76 auxiliary 
steam and hydraulic engines. From the foregoing 
statements it would be obvious that the task of design- 
ing and building modern warships would be one of great 
difficulty, even if it were possible to fix beforehand all the 
conditions to be fulfilled in armament and equipment. 
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Since the iron-clad reconstruction began, however, no such 
fixity in design, especially for the larger classes 
of ships, had been obtained. The progress in guns, tor- 
pedoes, equipment, materials of construction, propel- 
ling apparatus, etc.. had been rapid and continuous; and 
there was a great desire to embody these improvements 
in vessels still incomplete at the date of their.introduction, 
Of course these additions and alterations meant greater 
cost, and generally greater weight. In some ships where 
the construction had extended over six or seven years, 
changes had been made which, in the aggregate, involved 
additions of no less than 400 to 500 tons, as compared 
with the original design. The case of the /nflexzb/e was 
taken as an example. Every naval architect would infin- 
itely prefer to be able to complete the ships for which he 
was to be responsible in strict accordance with the first 
design; and in vessels of the smaller classes, occupying 
less than two years in completing for sea, this desire 
might be realized. But with the larger classes of war- 
ships, of which the construction spread over three or 
four years, even when money was fully available, the case 
was different. Improvements were made in armament or 
equipment, which could be introduced if some additional 
weight and cost were admitted. The gunnery officer 
wished to introduce some new type of gun or some 
heavier charge for a gun, and this addition involved weight 
and cost. The torpedo officer and the electrician saw 
their way to improvements also, and the marine enginecr 
desired some greater latitude than was originally allowed, 
so that he might produce a substantial increase of power 
and a higher speed. Resistance to tnese appeals was 
possible, of course, but very difficult, and he was scarcely 
sanguine enough to anticipate that in the future there 
would be no recurrence of difficulties similar to those 
experienced in the past. Moreover, this matter did not 
stop with the first completion of a warship at sea. 
Changes, additions and re-armament were the rule dur- 
ing the whole period of her career For instance, in the 
building of the Warrzor, about 200 tons weight of addi- 
tions were accepted ; and in the 14 years 1861-75 no less 
than 400 tons more weight were added to the hull, arma- 
ment and equipment. From the first commission of the 
Bellerophon in 1867 to the last commission in 1886, when 
she received an entirely new armament of breech-loading 
guns, over 800 tons additional weight had gone into her, 
The J/nvincible class had also received on board large 
additions of weight, involving an increase in draught of 
water of more than afoot. Cases such as these might 
be multiplied in foreign as well as in English ships. Ad- 
verting to the question of speed, which, he said, was ad- 
mitted to be of primary importance for all classes of 
ships, he showed how great had been the improvement in 
this respect in recent years. Fourteen knots an hour on 
the measured mile was almost a standard speed for large 
ships from. 1859 to 1875. In the smaller classes of un- 
armored vessels speeds commonly ranged from eight to 
13 knots; and the swiftest cruisers, designed to meet the 
American Wampanoag class, had speeds of 15 to 16% 
knots. At the present time the Italian iron-clads of over 
13,800 tons displacement had attained speeds of 18 knots 
per hour; and inthe Royal Navy armored vessels of 
8,000 to 10,000 tons had speeds of 16% to 17 knots. 
Cruisers had speeds of 18 to 20 knots, and small torpedo 
craft of 19 to 25 knots. But still higher speeds were de- 
manded, and would no doubt be attained. It was the 
fashion to deny the performances of warships, and to 
speak of their measured-mile trials as mere /ours de force, 
never more to be repeated. To this he would reply that, 
as between all classes of warships, British or foreign, the 
measured-mile trial in smooth water was a perfectly fair 
aud complete test of performance. It was confessedly 
not representative of ordinary practice. The best of coals 
and stoking were secured, calm weather was selected, the 
trials were not long continued and everything was in first- 
rate order. But all these precautions were necessary to 


secure that uniformity of practice which could alone 
make the trials absolutely fair and comparable between 
ship and ship. Noone imagined that these measured- 
mile conditions would be reproduced on ‘service, and the 
“sea speeds” of all warships were always estimated on 
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different assumptions. Experience had shown that about 
two-thirds of the maximum power realized with natural 
draught on the measured mile might be continuously 
developed under service conditions, and for as long a 
period as the coal would last; and it had been ascertained 
by actual trial that the average speed maintained in long- 
distance steaming in fair weather approximated fairly to 
that obtained on the smooth-water trials with two-thirds 
the maximum power. The difference between the maxz- 
mum measured mile and maximum sea speed of warships 
of course varied in different classes of ships and for dif- 
ferent maximum speeds. Roughly speaking. a knot to 
two knots would be an outside allowance off the meas- 
ured-mile speed of most of the warships afloat. Famil- 
iarity with steamship performance was apt to blunt the 
rception of the really marvelous results attained. For 

is part he often felt with Agur—that “the way of a ship 
in the midst of the sea” was beyond full comprehension. 
When it was realized that a vessel weighing 10,000 tons 
could be propelled over a distance of nine knots in an 
hour by the combustion of less than one ton of coal—the 
ten-thousandth part of her own weight—it must be ad- 
mitted that that result was marvelous. Examining next 
the question of cost, he pointed out that the first cost of 
a 100-gun line-of-battle ship at the beginning of the cen- 
tury was about £65,000 to £70,000, armament and ordi- 
nance stores being excluded, while now the 7ra/falyar 
and Nile, designed in 1885. were estimated at £860,000 
each. Adding the value of guns, ammunition and stores, 
it might be said that the captain of the 7rafalgar_ had 
the responsibility of navigating and fighting a machine 
representing a million sterling. The estimated value of 
the largest French iron-clad was from £600,000 to £650,000, 
and of the Russian from £700,000 to £750,000. In the /n- 
flexible the armor-plating alone cost £170,000, the propel- 
ling machinerv £126,000, the hydraulic gun mountings 
and auxiliary engines of various kinds £55,000. These 
three items alone would have produced five first-rates of 
Nelson'stime. The cost of the completed ship represents 
12 first-rates of 1800, seven of 1840, and three and a-half 
of 1859. For the same sum of money there could now be 
produced four powerful protected cruisers, steaming 20 
knots an hour—six knots faster than the /#/flextble—and 
carrying gu s capable of piercing 20 inches of wrought 
iron at 1,000 yards; ora fleet of 30 to 40 swift torpedo 
craft of various sizes, steaming 20 to 25 knots an hour. 
Who was to decide what was the best investment of a 
million sterling, when such different appropriations were 
possible? The growth of cost ran through the various 
classes of modern fleets. To obtain a sloop-of-war of 
modern type, carrying six or eight guns, costs little less 
than did the 100-gun three-decker of 1800. To build and 
equip a torpedo boat of the first class costs nearly as much 
as a Sailing frigate of 50 gunsin Nelson’s time. Large as 
had been the sums annually spent on shipbuilding during 
the last quarter of a century, they had not been large 
enough in proportion to the number and cost of the new 
ships in hand to permit of rapid construction. This 
financial limitation, or want of funds in relation to work 
incomplete, had sadly hampered and hindered progress 
and completion. Lengthening out the time over which a 
ship had been on hand, it had indirectly added to the cost, 
and had given time for the numerous alterations and 
additions to which he had referred. The Royal Navy was 
now very strong in armored ships, as was testified in no 
measured terms by the recent French official reports, and 
in the financial year about to begin this portion of the fleet 
available for service would be immensely strengthened by 
the completion of a large number of new swift ships. 
But foreign navies without exception were making 
strenuous efforts to strengthen the classes of swift pro- 
tected cruisers and torpedo craft, and, with our world-wide 
Empire and enormous commercial and shipping interests, 
this movement abroad compelled action here. For many 
reasons this development of the swift cruiser classes was 
to be welcomed. Such vessels were admirably adapted to 
the characteristics of the British sailor, and would give 
scope for fresh displays of that mingled audacity and skill 
which had become atradition in the service since the time 


English fleet made havoc with the huge but unwieldy 
vessels of the Spanish Armada. (Cheers.) With reference 
to the possible use of mercantile auxiliaries in time of war, 
he said that he heartily sympathized with all that had been 
done in the last ten years to encourage methods of con- 
struction and subdivision which would better fit these 
vessels to receive an armament of guns and to be capable 
of fighting. He believed that in many ways these armed 
vessels would be of immense value to the country in time 
of war; but he did not concur in the opinion that they 
could be treated as substitutes for regular warships, and 
that the Navy could be reduced in numbers because these 
auxiliaries might be available, for there were radical and 
unavoidable differences in structure, protection, machinery 
and steering gear, as well as handiness and capability of 
using their armaments, between such vessels and regular- 
built fighting ships. Merchant ships, in point of handi- 
ness, did not and need not approach warships; but for 
fighting purposes handiness was a quality scarcely less 
essential than speed. In this connection, he might be 
allowed to point out how great were the demands made 
upon the intelligence, skill and courage of the officers and 
men who had to navigate and fight the warships of these 
days. How great was the difference between the acquire- 
ments necessary for naval officers of the present time and 
those which sufficed in Nelson’s time! Every additional 
appliance and precaution introduced by the designer, 
every auxiliary machine, every new weapon added to the 
responsibility of those who had to care for and use them. 
Modern naval officers required an acquaintance with 
scientific and practical gunnery, hydraulic machinery, 
electric apparatus and torpedo management in addition 
to the mastery of their primary duties assailors. Of course 
there was a necessity for specialization in this knowledge ; 
no one man could be expected to have an exhaustive 
knowledge of every branch. The gunnery officer was a 
specialist for guns and gun mountings; the torpedo officer 
for torpedoes and electric appliances ; the engineer officer 
for machinery of all kinds, and all the multifarious 
mechanical appliances fitted in a modern ship. Working 


together under a common head, these officers had never 


failed, and would never fail, to perform successfully their 
onerous and increasingly difficult duties. Nor had they, 
while adding to the range of their knowledge and profes- 
sional culture, lost the resource, dash and daring for which 
the service had always been famed. On all occasions, 
and under the most varied circumstances, they had proved 
in recent years that this wasthesimpletruth. Every one 
there would have in mind the never-to-be-forgotten story 
of the rescue of Sir Charles Wilson and his comrades by 
the gallant chairman and his sailors, who proved them- 
selves equally at home on the march and in the battles of 
the desert as thev did when running the gauntlet of the 
batteries on the Nile or “mending the boiler” under fire. 
(Cheers.) In conclusion, he desired to say that he had 
purposely avoided anything of a controversial nature, and 
refrained from attempts to assign individual credit for 
the many and great improvements which had marked 
the iron-clad period. His wish had been to indicate in 
general terms the character and scope of recent changes, 
and to illustrate the difficulties that had been overcome 
as well as the results attained. 
aes 


The Thornycroft Torpedo Boats. 











(From The London Times.) 





LAsT week No. 60 first-class torpedo boat arrived at 
‘Portsmouth from Chiswick, and, as this vessel is the last 
of the 25 which Messrs. Thornycroft have had in hand 
for the Admiralty, it may not be out of place to give a 
short description of these vessels and of the results which 
were obtained from them on their official trials. The 
vessels in question form a moiety of 50 boats.ordered by 
their Lordships, 20 out of the remaining 25 being ordered 
from Messrs. Yarrow & Co., and five from Messrs. White, 
of Cowes. The dimensions of the Thornycroft boats are: 
length over all, 127 ft. 6 in.; beam 12 ft. 6 in.; draught of 
water with the specified load of 11.56 tons on board, 1 ft. 


when the small but swift-sailing, handy vessels of the | 9 in. forward and 6 ft. aft; stipulated speed on measured 
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mile, 9 knots. The design was the outcome of the joint 
labors of a committee of naval officers and the builders, 
‘the much-abused snout, of which, with its attendant 
cascade, so much has been heard, being adopted partly to 


reduce the weight forward, and partly to secure the | 


breakwater advantages which were found so valuable on 
a similar vessel, the C&z/ders, on her voyage to Australia. 

With a view to securing great manceuvering power the 
system of double rudders patented by Mr. Thornycroft 
was introduced. These rudders are placed one on either 
side of the propeller and are curved to a radius a little 
larger than that of the propeller, so that the propeller 
practically works in a tube with the bottom half cut away, 
the result being that when the rudders are put over the 
whole of the stream from the propeller is diverted side- 
ways; and as there is no dead wood to resist side motion 
the vessel is turned with great rapidity, and this whether 
the vessel is going ahead or astern. Curiously enough, 
‘in some instances the time of turning the circle is less 
when going astern than when going ahead. The hull, 
which is built of Siemens-Martin steel, isdivided into a 
large number of compartments by means of bulkheads 
-and half-bulkheads. so that if the skin should be perfor- 
ated the quantity of water entering at any one place is 
‘limited to the volume of the injured compartment, and 
these volumes are kept sufficiently small not only to pre- 
‘vent the boat sinking, but to allow of her being navigated 
while in this disabled condition. Steam ejectors are 
provided, so that if the hole is small or temporarily 
stopped the compartment may be rapidly cleared of water 


and the vessel restored to her former efficiency. Theac- | 
-commodation for the crew, as is usual in torpedo boats, | 


is forward in the torpedo room, and that for the officers 
isaft, the intermediate space being occupied by the ma- 
-chinery. Steam stearing gear capable of being used by 
hand is fitted in all the boats, so that not only are the 
rudders put over with great rapidity, but, as very little 
manual labor is required, the steersman is enabled to de- 
vote the whole of his attention to the actual navigation 
-of the vessel. The machinery is of the type used in tor- 
pedo boats, and consists of a pair of compound engines, 
capable of developing from 700 to 750 indicated horse 
power, and a locomotive boiler. All the pumps, with 
the exception of the circulating pump, are worked off the 


main engines, an arrangement which reduces very con- | 
‘siderably the work of the engineers in looking after the 


— 
he first five of these vessels were intended to be 
armed as torpedo vessels, but the remaining 20 were to be 


armed with quick-firing machine guns and to be used as | 


torpe.lo boat destroyers. This intention, however, was so 
far modified that all the vessels were fitted with torpedo 
gear as the normal armament, but arrangements were 
made so that, if desired, the torpedo tubes could be re- 
moved and the quick-firing guns substituted. Stated 
briefly, a torpedo tube is simply a gun for ejecting loco- 
motive torpedoes, the ejecting medium hitherto being 
usually compressed air, but now, and in the case of the 
boats under notice, gunpowder. The modus operand? of 


loading one of these tubes and discharging the torpedo is | 
as follows :—First, the torpedo; with its “‘ business end” | 


duly filled with gun cotton and its air reservoir charged 


with compressed air, is placed in the tube withthe end | 


of the horizontal rudder frame pressing against the re- 
taining catch ; then the small silken bag containing ae 
ble powder is placed in a pocket inside the door of the 
tube and the door closed and secured. A second cart- 
ridge, brass-cased, containing finer powder and capable 
of being discharged by electricity, is then inserted in a 
piece 5 mechanism on the outside of the door, which 
serves the double purpose of retaining the brass cartridge 
while being fired and of serving as an ejector subse- 
quently. A heavy weight on the end of a lever at the 
side of the tube is then raised and retained in the raised 
position by means of a catch which may be released by 
an electro-magnet, and a forked appliance, to which the 
wires from the battery are attached, is inserted in the fir- 
ing cartridge. The tube is now ready for firing, and all 


that is necessary to discharge the torpedo is to press a 
button so as to make contact betweenthe two wires. The 


first result of this operation is to release the catch hold- 
ing the weight, which, falling, pulls back the retaining. 
catch, then makes contact with the wires leading to the 
firing cartridge and so explodes the powder. The tor- 
pedo is then blown out of the tube, the air valve in the 
torpedo being opened as it passes along the tube by 
means of a tripper in the top of the tube. The noise of 
the discharge is no louder than would be made by cla 
ping the hands sharply together with the palms a little 
hollow. Each of the boats under notice is fitted with five 
of these tubes, one being fixed in the bowand four revolv- 
ing in pairs round each of thetwo conning towers. Each 
pair of revolving tubes is so arranged that when making 
a passage the tubes may be stowed on stands parallel to 
the center line of the vessel. When cleared for action 
they are fixed so as to have an angle of 40deg. between 
them, and in this condition may be revolved freely round 
the conning towers. If, then, the tubes on the forward 
tower were fixed with the after one abeam, and those on 
the after tower with the center line between the two tubes 
abeam, it would be possible to fire one torpedo ahead, one 
40 deg. before the beam, one 20 deg. before the beam, one 
abeam and one 20 deg. abaft the beam. The whole of 
the five torpedoes could thus be discharged at an enemy’s 
vessel one after the other, the torpedo boat making a curve 
and discharging each tube as it came to bear un theenemy. 
Or, if running between two ships of the enemy, she could 
divide her favors by fixing the tubes so as to bear on 
either beam. In addition to the torpedo armament, each 
vessel was fitted for carrying three Nordenfelt guns and 
a powerful electric search light. The first vessel, No, 25, 
was ordered as a trial vessel and was fitted out complete 
by the contractors, the torpedo gear for the other vessels 
not being ordered till that on her had been subjected to 
an exhaustive trial. With a view to expediting delivery, 
the orders for the torpedo gear of the remaining vessels 
were divided, Messrs. Thornycroft supplying ten sets in ad- 
dition to the first, Messrs. Maudslay, Sons & Field ten 
sets and Messrs. Penn four sets. 

The speed trials were conducted partly on the Thames 
at the measuréd mile in the Lower Hope, partly at Stokes 
Bay, and although, owing to structural additions and 
other causes, a much greater load was carried than was 
specified in the contract, in some cases over 16 tons being 
carried instead of the specified load of 11.56 tons, the 
speed was always considerably above the contract specd, 
in one case 21.66 knots being obtained with a load of nearly 
14 tons on board. Theaverage speed of the whole of the 
25 boats on the measured mile was 20.39 knots, or 1.39 
knots above the contract speed. As might have been ex- 
pected, the results of the circle trials were also satisfac- 


| tory, the average time of turning being 85 sec. when going 





ahead and 87 sec. when going astern. Further improve- 
ments, however, may be expected in this direction in sub- 
sequent boats, as, owing to the heavy deck load, it was 
not considered advisable to use the full power of the 
steering apparatus. 


> 








A Locomotive Floating Dock. 





(By a Correspondent of 7he London Times.) 





NEARLY sixteen years ago the late Lord Hampton, then 
Sir John Packington, said, “ Nobody could contribute a 
more valuable addition to naval contrivances than to in- 
vent a really efficient floating dock, and not only a float- 
ing dock, but a dock which when afloat may go to any 
part of the world.” This idea lay dormant for a long 
time, but has within the last year or so been revived, seri- 
ously considered,and is nowin a fair way of being carried 
into effect. Messrs. Rennie, the well-known marine en- 
gineers, have devised a navigable floating dock, on an 
entirely new principle, the designs for which have been 
most favorably received by the Admiralty. The swift 
cruisers that naval men are so continuously crying out 
for would soon cease to be swift if some means for fre- 
quently cleaning their copperless bottoms were not pro- 
vided, and no contrivance appears likely to be so effica- 
cious for this purpose as a dock which could be at the 
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disposal of a fleet, or division of a fleet, on almost any 
given part of a station, supposing always that the dock is 
capable of rendering the services expected of it. Every- 
body knows that all docks, whether fixed or floating, re- 
— considerable pumping power as a matter of course. 

he one striking original feature in Rennie’s design is 
that this very pumping power is used to propel the dock 
from place to place when achan,e of quarters is neces- 
sary, and also to careen the dock for purposes of examin- 
ation, cleansing or repairs. The method of propulsion 
to be employed is the hydraulic arrangement which, face 
Sir George Elliot, was not a brilliant success in the 
Waterwitch, but which will be quite sufficient to give the 
locomotive dock a speed of about six knots, while the ad- 
vantage of making one set of machinery do the work both 
of propelling and pumping is obvious. The plans and 
estimates that have been got out are, in the first instance, 
fot a dock capable of taking in a ship of the Arethusa or 
Pheton type, say 300 ft. long, 46 ft. beam, 20 ft. draught 
and 4,000 tons displacement. Such a dock will have to 
be 350 ft. long, 96 ft. outside and 60 ft. inside width with 
a total height of 35 ft., and would be available for use in 
any harbor of six fathoms depth. Its cost is put down 
for hull (steel), machinery, capstans, cranes, etc., as 
£105,000. This does not include anchors and chain 
cables, as these are always supplied by the Admiralty. 
The time required for construction would not exceed 
twelve months. A word as to the careening of the dock. 
This is effected by utilizing the pumping machinery for 
filling the water-ballast chambers on either side. The 
engines would then be stopped and all made secure for 
careening, when the sluice valves on the side to be raised 
out of water would be opened, and the dock would gradu- 
ally heel over so as to expose the under-water part up to 
the keel. When one side is done the same operation can 
be performed for the other side. Of course it goes with- 
out saying that all the necessary calculations as to stabil- 
ity, strength of materials and horse-power have been 
most carefully made. It would certainly seem, should 





_ full speed made 70 revolutions. 


boiler compartments. In cases where it is necessary the 
door should slide from left to right the closing is done on 
the main deck only. Passengers on the Ormuz will be 
able themselves to see where these doors can be closed. 
In each case the apparatus is covered by a brass disc, 
about the size of a dinner-plate let into the floor, as, for 
instance, one of them is to be seen on the entrance to the 
drawing-room. Side by side with these are other screw 
rods for closing the ventilators and so prevent them from 
becoming aqueducts in case of a compartment being 
filled. It is impossible to say what combination of cir- 
cumstances may arise to render these arrangements abor- 
tive, but nothing has yet been imagined that is not pro- 
vided for in this respect. Similarly, on the decks above 
the water-line, iron doors are provided to isolate fire if it 
should break out. 

In the course of her trials she made nearly 18 knots on 
the measured mile, but her passage round to London was. 
much interrupted by fog, and the trip affords no sound 
criterion as to her speed. Her engines are the largest 
triple-expansion yet made, the diameters of the cylinders. 
being 46 in., 73 in.and 112, in., respectively. With an indi- 
cated horse-power of upwards of 8,000, the propeller at 
The pitch of the screw 
is 29 ft. for each revolution—that is to say, if the screw- 
worm were bored into a deal board it would travel 29 ft. 
with each revolution, and in one minute of 70 revolutions. 
it should progress 2.030 ft., or nearly two-fifths of a mile. 
This a properly set screw propeller actually does with a 


| discount of from 6 to 12 per cent. only consequent upon 


| ft. across at the broadest point. 


the failure of the water to maintain an absolutely solid 
resistance. The vessel is 465 ft. long, 37 {t. deep and 52 
It is, however, impossi- 
ble from casual inspection to state where that broadest 
point is, because the lines of the vessel are exception- 


| ally fineand there is not a place upon her side that can be 


| said to be flat. 


this dock fulfil the expectations of those competent to | 


judge, that a great want is in a fair way of being supplied, 


and it is to be hoped no time will be Jost in making the | 


experiment. Such a dock would be most suitably and 
conveniently berthed at a coaling station, whence at need 
it could proceed wherever there was sufficient water and 
shelter. 





A New Steamer for the Australian ‘“‘ Orient” Line. 





A NEW steamer, the Ormuz, has just been completed, 
and is described as follows in the Loudon Times: “ She is 
the latest addition to the Orient Line and the largest ves- 
sel that has ever entered the port of London. One natur- 
ally examines the arrangements of the Ormuz under the 
branch of safety in relation to the catastrophe which be- 
fell the Oregon. The Ormuz hasten compartments which 
can be made water-tight by the closing of iron doors, and 
it will be remembered that the Oregon could have been 
steamed into shallow water and perhaps saved if those on 
board had succeeded in closing a single door between the 
furnaces and the injured coal bunker. Every one of the 
doors on the Ormuz can be closed by powerful screws 
worked from the main deck, and at the spot where they 
are worked is an index showing exactly in what position 
the door is. Not only so, but in the case of the doors in 
the neighborhood of the engine-room, where instantane- 
ous action may be necessary, the removal of a small iron 
peg is all that is needed to permit the door to fall of its 
own weight. The door being sharpened at the bottom 
it will sever any obstacle, such as coal, that may be in its 
way, and it is not probable that anything less easily cut 
will be there. The means by which the doors are closed 
from the main deck consists of a worm-wheel on the end 
of a rod working ona rack the whole length of the door. 
This worm-wheel is pressed into the teeth of the 
rack by a bar which is held across the top of the doorway 
by a staple and pin. As soon as the pin is removed the 
bar ceases to press the worm-wheel into the rack, and the 
door falls with irresistible force. This is the plan adopted 
in the case of all the doors connected with the engine and 


Her buoyancy and steadiness will be a 
matter of extreme satisfaction to the diffident traveler.” 


> 


The Hooghly Cantilever Bridge. 





THE /ndian Engineer, published in Calcutta, gives the 


| following interesting description of the railroad bridge 
_ lately completed over the Hooghly River, a stream that 


has for many years remained unbridged owing to the 
many obstacles to be overcome. This bridge was con- 
structed from the designs of Mr. Bradford Leslie, Agent 
and Engineer-in-Chief of the East Indian Railway. 

“ The bridge, which is 1,200 feet in length, consists of 
three bowstring girders of mild steel and is constructed 
to carry a double line of railway 5 feet 6 inches gauge, 
the distance of main girders from center to center being 
30 feet 8 inches. 

“ The central girder, which is 360 feet long and 52 feet 
high at the center, rests upon two piers 120 feet 6 inches. 
centers thus forming a double cantilever, upon the ex- 
tremities of which the ends of the two shore spans rest 
solid. 

“The piers consist of masonry built inside steel cais- 


| sons 66 feet long and 25 feet wide, with semi-circular ends, 
| which were sunk toa distance of 100 feet below mean 


sea level or 120 feet below high water. 

“ The caissons which were built in 27 rings, 4 feet deep, 
were sunk to adepth of 108 feet, at which level an excel- 
lent foundation of hard yellow clay was obtained, but as 
the top of the caissons were then below high-water mark 
the pier wascarried up a further 16 feet in solid masonry. 
Upon this were placed the steel standards, measuring 55 
feet by 20 feet, upon which the girder is supported. 

“The clear headway from the underside of the bottom 
boom to high-water mark is 33% feet, and the height of 
rail level above mean sea level is 58% feet. 

“The approximate weight of the cantilever is 1,500 
tons, and it is constructed with 12 bays of 30 feet each. 
The bottom boom, which is of box section, is composed 
of two web plates 3 feet 6 inches deep, the inner being 
inch thick throughout, while the outer varies, the maxi- 
mum ‘thickness being 1 inch. The bottom plates are 4 
feet 8 inches wide and of varying thickness from ¥% inch 
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to 1 inch, and the inner and outerstrips range from 13 
inches by % inch to 27 inches by 1 inch thick. The angle 
irons are 6x6x % tol inch thick. The top boom is of 
similar dimensions, with the exception that the top plate 
attains a maximum thickness of 1,4 inch. 

‘The ties and struts are formed with angle-irons and 
plates, the former being mainly composed of plates with 
strong cover-plates at the joints, while the latter are of 
lattice construction and by an ingenious disposition of 
material are rendered of great strength. In section they 
are square, having double angle-irons back to back at 
each corner ; on two sides web plates are riveted between 
the two angle-irons, and on the other two sides the plates 
are riveted to their backs, the whole being stiffened by 
angle and flat-iron diagonal bracing. 

“At a height of 18 feet above rail level the cross 
bracing commences, which is carried up to the top boom 
of the girder, the upper and lower members being 
connected by diagonal bracing. Thecross bracing. which 
is 2 feet 6 inches deep, consists of web plates having out- 
side longitudinal angle-irons and an internal bracing 
of angle-irons bent to form a rectangular section. 
The diagonal bracing between the upper and lower 
cross bracing is formed of channel-iron. bars. 

“Where the cantilever rests upon the piers, additional 
raking side struts have been put in extending toa height 
of nearly 40 feet. Thesestruts are of similar construction 
to those first described, and measure 4 feet 6 inches by 3 
feet 3 inches in crosssection, the angle-irons being 6 x 6 x 
3¢ and the bracing 4x 4x ¥% inch. 

“The roadway is carried upon cross-girders 30 feet apart 
and 3 feet 6 inches deep, between which run the four 
girders carrying the rails. The flooring consists of §& 
inch steel plates secured to Z irons. 

“The cantilever has been built with a camber of 6 
inches from the piers to the ends, the portion between the 
piers being level. At each end of the cantilever a seating 
has been prepared for the ends of the shore spans to 
rest upon, and the latter have a bearing of 2 feet 6 inches 
in length. These girdersare 420 feet long each and of 
similar construction to the cantilever, though, of course, 
of somewhat lighter section. 

“The depth ofthe girder and dimensions of the top 
and bottom booms are identical with those of the canti- 
lever, and the thickness of the plates and angles is as 
follows. In the top booms the web plates are 3 feet 6 
inches deep, varying in thickness from ¥% inch to 4% inch. 
The angle-irons are 6x6x %, and the thickness of the 
top plate, which is 4 feet 8 inches wide, varies from % 
inch at the ends to 42 inch atthe center. It is strength- 
ened by inner and outer strips 13 inches and 1 foot 7% 
inches wide respectively, whose thickness at the center 
is % inch each. Tee-irons are riveted to the outside 
web-plates to impart additional strength. 

“The bottom boom is of similar section, but the 
tee-iron runner is left out, and the bottom plate 
measures 1 inch thick at the center; the inner and outer 
strips, which are both of the same width as those in the 
bottom boom of the cantilever (13 inches), are each 4% 
inch thick. 

“The struts are formed of 6-inch angle-iron verti- 
cals with 3-inch bracing. The ties are formed of flat 
bars as in the cantilever, and a channel bar riveted to 
both ties and struts traverses the whole length of the 
girder. 

“ The cross-bracing and wind-ties in the shore girders 
are much simpler than in the case of the cantilever, and, 
instead of commencing at a uniform height of 18 feet 
above rail level, are simply placed between the top booms 
of the two main girders. The weight of the shore spans 
is slightly above 1,000 tons each. At the river ends of 
the girders, a bearing is provided torest upon those pre- 
viously mentioned at the ends of the cantilever, and the 
junction is strengthened by plates riveted to both girders. 
At the shore ends pendulum bearings are provided, con- 
sisting of massive castings 13 feet high and 1o feet by 6 
feet on base. These castings are A shaped, and near the 
top—which is bossed out to receive it—passes a steel pin 
some 15 inches in diameter, extending a few inches be- 
yond each side of the casting, which is here two feet 








across. On these overhanging ends are keyed two steel 
links, 10 feet long by 2 feet wide. bored at their lower ex- 
tremities to receive another similar pin which, in its turn, 
protrudes beyond the links and receives the weight of 
the girder by means of cast plates, bolted on either side 
of the latter, which are turned to a bearing and accurately 
fit upon the steel pin. As the links are free to move in 
either direction, any expansion or contraction is at once 
taken up. 

“The abutments upon which the shore spans rest are of 
brickwork, and on the Hooghly side have been carried 
down to the yellow clay upon which the central piers 


‘rest; while on the Naihati side the clay was not reached, 


and the abutments rest upon a bed of gray sand. 

“On the Hooghly side a brick viaduct, 2,000 feet long, 
was found necessary on account of the numerous build- 
ings that would be interfered with by an embankment. 
The span of the arches in the viaduct is 30 feet, and in- 
stead of being turned upon wooden centers in the ordi- 
nary manner, wrought-iron trusses were made to the 
curve of the arch and rapidly put into place by means of 
a portable crane traveling upon a line of rails laid across 
the arch. These centers, on account of their portability, 
were found of great advantage, and the rapidity with 
which this portion of the work was constructed is no 
doubt due to their use. 

“The Naihati viaduct is but 425 feet long and the arches 
of small span. Both of these viaducts were subjected to 
immense stresses during the time the shore spans were 
being built up and launched, and it was considered nec- 
essary to strut the arches and, brick upa larger ee 
over which a.bridge is now in course of construction. It 
is satisfactory to learn that the viaducts showed no signs 
of weakness during the process of girder-building, and no 
settlement has taken place. 

‘As we have indicated, the shore spans were built u 
upon the viaducts from iron work prepared in England, 
fitted together and marked beforesending out. The canti- 
lever was built in the position it now occupies, a substan- 
tial staging being erected between the two piers. The 
length beyond the piers was simply extended as it was 
built up, and the advantage that this method possesses 
over that of building up on shore and floating out to site 
is too obvious to call for further notice.” 





eta i - 
a 


Desiccated Sewage. 





THE following description of a process of solidifying 
sewage is taken from the London Times : “ The works are 
situated close to the Walthamstow sewage works and 
farm, and consist of a timber building, two stories high. 
On the ground floor is the driving power, consisting of a 
12-horse engine and boiler ; part of the desiccating appa- 
ratus is also on this floor, but the treatment of the sewage 
sludge commences on the upper floor. Here is a tank 
into which the sewage sludge is pumped after it has been 
chemically treated and deprived of its supernatant water 
by Mr. Jerram’s arrangements in the adjacent sewage 
works. The tank will contain about 400 gallons of sludge, 
which is fed into the water-extracting machine through a 
6-inch pipe, and the supply is regulated by a sluice 
valve. 

‘The machine, which is about 24 feet in length and 8 
feet in width, consists first of a large sludge-vat, in which 
are two hollow, perforated, metal cylinders, 12 inches 
diameter, and covered with fine wire gauze having 6,400 
meshes per square inch. These cylinders revolve against 
brushes, which keep the meshes of the wire gauze clear. 
By means of a pump a partial vacuum is created in these 
cylinders, and the result is that about 60 per cent. of the 
moisture contained in the sludge is extracted at this point. 
From this tank the sludge is delivered by a sluice valve 
on to an endless traveling web of wire gauze of the same 
mesh as that on the cylinders, the web being as wide as. 
the machine—namely, 8 feet. This web is supported by 
brass rollers placed at intervals, and passes under two 
rollers and over two of Kérting’s exhausters, which remove 
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-another 10 per cent. of the moisture. The sludge has now 
-assumed the consistency of a thick paste, and in this con- 
dition it is passed between five pairs of rollers furnished 
with iron scrapers. From the last pair of rollers the semi- 
dried sludge falls into a hopper, whence it 1s fed into a 
disintegrating cage on the lower floor, and in which it is 
finally disintegrated and dried by a blast of warm air, 
leaving only about 5 per cent. of moisture in it. The 
solid particles of the sewage now assume the form of a 
coarse powder, which falls through the wire meshes of the 
disintegrator on to the head of an Archimedean screw 
running in a long trough, and by which means _ the 
powdered manure is delivered into a pit, whence it is 
packed in bags for the market. The continuity and eff- 
ciency of Mr. Astrop’s system were satisfactorily demon- 


. Strated to those present, and it was stated that the result- 


ing powder possesses a high manurial value. The process 
is certainly simple and effective, and if the commercial 
results of the use of the manure prove successful—and 
there appears to be no reason why they should not—the 
process would seem to offer a satisfactory solution of the 
sewage question under certain conditions.” 
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The New York Boundary Survey. 





THE report of the Regent's Boundary Commission upon 
the New York and Pennsylvania boundary not only an- 
nounces the conclusion of an eee work, but presents 
a complete account of it, and of the history leading up to 
it, from the time of the earliest royal grants. Of the 
octavo volume of 490 pages containing it, some 460 pages 
are occupied with the final report of the surveyor, Major 
H. Wadsworth Clarke, of Syracuse, and its interesting 
sopenere 

t was in 1786 and 1787 that the Commissioners of the 
two States ran the line, as accurately as it could then be 
done, along the 42d parallel from the Delaware River to 
Lake Erie. A preliminary reconnoissance having shown 
that this line never did perfectly coincide with the paral- 
lel named, but certainly varied from it, sometimes to the 
extent of a thousand feet, and, moreover, that a large 
number of the old monuments were missing, so that the 
exact recovery of the old line at all points would be very 
difficult if not impracticable, the question arose, whether 
it would not be better to resurvey with the best .modern 
skill and instruments of precision the parallel of latitude 
originally intended to be the boundary, and to establish 
as a boundary in future, without regard to the remaining 
monuments of a hundred years ago, the geodetic line thus 
determined. The Pennsylvania Commissioners at first 
favored the idea of a new line. but fortunately better 


. counsels prevailed ; the views ofthe New York Commis-: 


sion were adopted, and the important considerations of 
long-established usage and cadastral boundaries were not 
sacrificed to the fanciful advantage of astronomical accur- 
acy. The Joint Commission set itself to work to recover 
the old line, from the Delaware to the corner with the 
western meridian boundary—a distance of 226.84 miles. 
The number of milestones on the old line was 224, the 
average distance between them being about 1 per cent. 
over a mile. Of these 224 milestones, 122 were found in 
place and undisputed; 37 were found removed from their 
places and in various stages of dilapidation; and the other 
65 were entirely missing. Of other monuments known to 
have been on theline, 11 were found in place, though 
some of them were broken; 6 were out of place or missing 
—and doubtless others might be included in this last 
category, only that the memory as well as the material of 
them hasdisappeared. It was evidently high time to 
restore landmarks. 

Mr..C. M. Gere, the surveyor on the part of Penn- 
sylvania, having retired from active field work on account 
of ill-health, a high compliment was paid to Major Clarke 
by the request of the Pennsylvania Commissioners that he 
would act for both States; and the latter half of the work 
was conducted by him. Tohim, also, we owe the present 
exhaustive and valuable report, which, although dated in 
December, 1885, and transmitted to the Senate with the 





report of the Commissioners, April 22, 1886, has but recent- 
ly been published as Senate Document No. 71, of 1886. 

In addition to the work on the parallel boundary, the 
meridian boundary on the west (about 18% miles in length) 
was restored, 51 monuments being set upon it. Of all 
this work, Major Clarke gives a complete, clear and 
interesting account, tracing, moreover, the history of all 
negotiations, transactions and surveys affecting either 
boundary. In the appendix are numerous curious data 
and documents, among which we notice a careful résume 
of the boundaries given to New York and Pennsylvania 
on ancient maps, interesting accounts of the “ Massa- 
chusetts claim,” the “ Connecticut claim in Pennsylvania,” 
the “Connecticut Gore in New York” and the “Erie 
Triangle,” and finally complete maps of the restored 
boundary showing locations of new monuments through- 
out. We donot hesitate to say that Major Clarke, who 
has skillfully restored and set so many monuments, has, 
in this final report, added a crowning one to the list—a 
monument to his own fame. He deservesto be, and we 
trust he will be, as long remembered as Mason and 
Dixon.--Engineering and Mining Journal. 
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Reorganizing the Signal Service. 





Science, in a recent number, says: ‘‘The death of General 
Hazen, Chief Signal Officer of the Army, marks the close of 
the second period of the development of our weather bureau. 
During the ten years from 1870 to 1880, while the bureau was 
under the direction of its first Chief, General Myer, the labor 
expended upon it was given in greatest part to its organization. 
Stations had to be selected and their instrumental outfit deter- 
mined ; the time and kind of observations had to be decided 
upon, and observers instructed in their duties ; the methods of 
reduction of data to practical form for use on a weather-map 
had to be adapted to the needs of a larger area than was ever 
before brought under the control of a single weather office. 
Apart from the almost exclusively military constitution of the 
service during these years, its most marked characteristics in 
contrast with the European weather services were the large 
sums of public money devoted to its support, the system of 
tri-daily observations, and the absolute control exercised over 
all telegraphic lines in the collection of reports, in virtue of 
the law of 1866. Its maps were thus prepared more frequently 
and more promptly than weather maps are abroad, and were ad- 
mired all over the worid. 

‘*General Hazen took charge of a highly developed service, 
and turned. his efforts. in: two direetigns-that to most persons 
appearéd quite contradictory. He insisted on the need of mili- 
tary organization, and, at the same time, introduced*numerous 
and important improvements that had nothing military about 
them. But during his administration, public discussion was 
frequently turned to the advisability of ‘ civilizing’ the weather 
bureau, for its work was not as successful as was desired. A 
committee of the National Academy of Sciences reported in 
favor of the change, the then Secretary of War urged it, and a 
joint congressional commission recommended it, three mem- 
bers of the commission advising a gradual, and three an imme- 
diate, transfer from military to civil authority. Popular 
opinion very generally supported these recommendations, and 
the chief objections to them came from the military element of 
the service itself. All the official declarations of the service 
maintained to the last that a military organization was essential 
to success in weather prediction. It might be forcibly con- 
tended, on the basis of published statements in the annual 
reports, that the service had, for its first object, the availability 
of its entire force in case of war, were it not that its whole public 
work refuted this theory. The real work of the service is the 
announcement of the approach and force of storms throughout 
the United States for the benefit of agriculture and commerce 
in time of peace. 
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‘‘ The people at large have taken a great interest in the Gov- 
ernment weather bureau, and desire to see its work continued 
and its predictions improved. They would be glad to see an 
extension of scientific study in its offices, for on such study all 
its chances of better success depend. The opening of the third 
period in its history will, therefore, be watched with the deepest 
interest. The needs of the service must be thoroughly and 
deliberately considered. Immediate action, resulting in the 
appointment either of a military chief or of a civil director, 
would be deprecated on all sides, for the interests involved are 
too great to be endangered by hasty decision. Moreover, 
there is a very general desire, on the part of meteorologists and 
of scientists generally throughout the country, that they should 
at least be heard in the matter before decision is reached, so 
that whatever plan of future organization is adopted shall be 
based on full and open discussion. Deliberate action and 
authorized opportunity for consideration of scientific as well as 
of military methods are, therefore, of the first importance. It 
should be the earnest effort of all who have watched the develop- 
ment of the signal service thus far to secure these guaranties of 
its further progress.” 
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Compound Engines. 


Mr. V. Borrigs, it will be remembered, says 7e Engineer, 
is associated with Mr. Worsdell in compound engine work. 
The following statement from his pen as to the advantages 
and rationale of compounding is taken from Glaser’s Annalen, 
published in Berlin : 

‘*The advantage of compound working may be stated as 
follows: In the ordinary locomotive, with slide valves and 
narrow ports, it is not very desirable to attempt more than 
three to four-fold expansion, and the steam is passed off at a 
pretty high temperature, which is utilized somewhat in the 
second cylinder of the compound machine. Furthermore, the 
shell of the cylinder naturally takes the mean temperature of 
the steam passing through it; and as the temperature of the 
expanded steam falls below this it absorbs, before passing 
into the stack, a certain amount of heat from the cylinder 
shell which has to be replaced from the entering steam. This 
operation in a compound machine takes place in the low- 
pressure cylinder only, since the heat absorbed by the steam 
from the other cylinder is- utilized in the low-pressure one. 
The steam lost in the clearance spaces and in the leakage 
around the piston of the high-pressure cylinder is also utilized, 
and a more uniform pressure on the piston is attained for the 
same degree of expansion. 

** With steam cut off at one-quarter stroke, the greatest force 
-of the steam is exerted where it is least effective and produces 
more friction, while if we get the same expansion by cutting 
off at one-half and expanding into another cylinder, the action 
of the steam is obviously more effective. 

‘* By the possibility of expanding two-fold, while giving full 
steam to one cylinder, and obtaining an eight-fold expansion 
by cutting off at one-fourth, greater and more profitable range 
is given to the engineman in graduating his cut-off. 

‘‘ With all these theoretical advantages, a practical average 
saving of fuel of 17.1 per cent. over locomotives of similar 
construction with ordinary cylinders has been attained. This 
result is the average of the collective working of three com- 
pound engines—respectively, freight, passenger and omnibus 
engines—working against seven different ordinary engines of 
similar class and weight, for periods of from three to nine 
months each. 

‘‘The boiler pressure carried on the compounds was 180 lbs., 
while that of the other engines varied from 135 lbs. to 180 lbs. 

‘The valve gear of these compound engines is just as simple 
as that of ordinary engines, the links for both cylinders being 





set by the same movement of the lever and not capable of sep- 
arate adjustment. 

‘It is to be noted that in this system both slides receive to- 
gether the pressure usually thrown upon one for a given quan- 
tity of steam used, causing less wear on the parts. 

‘*Since the pressure on the pistons is more uniform through- 
out the stroke, and since the work is more equally divided 
between the pistons, these engines run very steadily ; and this, 
with the smaller quantity of fuel burned, makes the repairs for 
machinery and boiler less than usual, in spite of the high boiler- 
pressure carried. 

‘‘ The great expansion of the steam diminishes the intensity 
of the blast so much as to cause little or no spark throwing 
from the stack. 

‘To ascertain the necessary diameter d, of the large cylinder, 
Mr. Von Borries uses the following formula : 


_2ZD 
ph 

‘‘Where Z = tractive force required == 0.14 to 0.16 of the 
adhesion weight—when allowance is made in Z for the external 
engine friction,.taken as equal to that of the cars. 

‘‘ DP) — driving-wheel diameter, inches. 

‘* = stroke, inches. 

‘* » = mean effective steam pressure—after deducting inter- 
nal machine friction—per square inch. 

‘‘ This latter depends upon the comparative cross sections of 
the two cylinders, and from experience and indicator experi- 
ments may be taken as follows : 


a? 





Relative fin per 
sectionof cent.of for 180 lbs. 
cylinders. _ boiler in boilers. 
pressure. 
Large engines, with tenders.. * ede 0.45 81.0 Ibs, 
Tank engines,................ ; ny t 0.42 75.6 ** 


‘*Engines for long, heavy grades should be proportioned for 

= 0.16 adhesion weight, that they may have large enough 
cylinders ; but 0.14 is usually enough. 

‘‘For passenger and express engines the size of the small 
cylinder may be made on the usual basis, and the large cylinder 
of double the section, and the boiler pressure increased 15 Ibs. 
to 30 lbs. 

‘It is desirable in general to proportion these engines so that 
they may ordinarily work at one-fourth to one-third cut-off. 

‘* A compound engine of this kind will pull, according to Mr. 
Von Borries, to to 15 per cent. more than an ordinary locomo- 
tive with the same heating surface and grate area. 

‘The receiver between the cylinders is best constituted by a 
pipe passing, if possible, through the smoke-box, and if not, 
over the boiler, lying close to it and well protected from cooling 
off. The cubic contents of this connection pipe should not be 
less than that of the small cylinder, and it is better larger, in 
order to avoid too unequal back pressure on the small piston. 

‘‘In order to give as much power as possible for starting, it 
is necessary to bring pressure at once on both pistons. For 
this purpose an ingenious stop-valve has been contrived by Mr. 
Von Borries. This valve is placed in the connection-pipe be- 
tween the cylinders, and when the throttle is first opened a 
small port gives entrance to steam behind the valve and holds 
it to a seat over the exhaust from the small cylinder, and allows 
the pressure from the boiler, reduced, however, by the small 
area of the port, to take effect on the large piston. As soon as 
the exhaust port of the small cylinder opens, the steam from 
this overpowers the pressure behind the stop-valve and forces it 
back to a seat, closing the small extra port above referred to. 
This port is then kept closed by the boiler pressure itself acting 
on a balancing device until opened by the driver by means of a 
special lever. 

‘* Before opening the throttle, therefore, the engifteer throws 
this lever over, and the opening of the throttle lets boiler steam 
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into both cylinders, which access is suspended automatically as _ | 


soon as the exhaust of the small cylinder opens. | Manufactures. 


‘*The steam from the stacks of these engines is somewhat 
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damp. This is not a sign of foaming, but an indication of the [Copyrighted by the Rogers Locomotive & Machine Works.] 

more perfect extraction of the heat and power from the steam. | THE ROGERS LOCOMOTIVE AND MACHINE 
‘These engines make plenty of steam, particularly in fast WORKS. 

running. The exhaust nozzles can be made % inch to #% inch 

wider than usual, owing to the more uniform quality of the | (Continued from page 88.) 

blast, with its low pressure and two gentle impulses instead of 

four violent ones in every revolution. CHAPTER V. 
‘*Mr. Von Borries sums up the chief advantages of the com- GRATES. 


pound engine very sensibly as follows : Better production of With very few exceptions, the fuel used in the early loco- 
steam through more uniform blast, and better application of it | motives in this country was wood. This could be burned suc- 
through higher expansion and the possibility of getting a good cessfully with an ordinary ‘‘plain” grate, as it was called, con- 
expansion with very high-pressure steam, without unduly in- sisting of narrow bars with spaces about 4 inch wide between 
creasing the friction. them. Figs. 64 and 65 show a grate of this kind, which was 

“‘From the uniformly good results attained by the three dif- Fig. 64. 
ferent methods of Mallet in France, Webb in England and 
Von Borries in Germany, and similarly good results by Wors- 
dell in England, with an arrangement similar to Von Borries, 
it would seem as if the failure of the system to work on the 
Boston & Albany must have been due to an unsatisfactory 
application. 

‘‘The adverse experience with compound locomotives on the 
Kaiser Ferdinand Northern Railroad, of Austria, which by its 
own account lay entirely in the heavy repairs, seems to have 
been due to their injudicious use of the Mallet system. In this 
there are two sets of valve gear, to permit working either 
simple or compound; and the road in question found that in 
working high pressure on both cylinders the unequal pressure 
racked the engine-frame and working parts out of order. 

‘* This high-pressure working, according to Mr. Von Borries’ 
experience, is only necessary on the starting stroke, and he 
gets over the unequal pressure by contracting the throttles to 
the low-pressure cylinder.” 
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An American Yacht for England. 





THE Boston 7ranscri~i says: ‘‘The designs for a schooner 
yacht for Mr. Potter, a wealthy resident of London, England, 
in the hands of Mr. D. J. Lawlor, of East Boston, are nearly 
completed. Mr. Lawlor’s success in designing fast vessels, 
notably the famous pilot boat Hesfer, now in Boston waters, 
led to his receiving the English commission named above, 
visitors from the mother country having spread his fame among 
their fellows nautically inclined. The new yacht is to be 120 
feet over all, 100 feet from stem to stern post, 24 feet beam 
and 12 feet draught. Her lines are finer than those of the 
Hesper, and her bow is longer. The area of her midship frame — 
is 124 feet ; area of load line, 1,551 feet ; coefficient of midship - boot t bead 
frame, .54. Like the Hesper, she will be a thorough sea-going 
craft, roomy and comfortable, and calculated for great speed. 
The area of canvas she is tocarry has not yet been determined; 
neither has the yard where she is to be built, whether British 
or American, been selected.” 
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New Hudson River Steamboat.—A new iron steamboat 
for the Albany Day Line, on the Hudson River, was recently == : 
launched from the yard of the Harlan & Hollingsworth Com- = : apes 15 Be 
pany, at Wilmington, Del. The new boat is 300 feet long be- 
tween perpendiculars, and 40 feet beam ; her deck dimensions 
are 315 feet long and 75 feet beam. She will draw 6 feet of igs : 
water, loaded. The paddle wheels will be 30 feet diameter, with te euerera: sacanal J 
feathering floats 12 feet 6 inches long by 44 inches wide. The oes 
engine will be of the ordinary walking-beam pattern, the cyl- , 
inder 75 inches diameter and 12 feet stroke. . There are three Fig. 67. 
steel boilers of the cylindrical return-flue pattern, and the usual | usedin 1840. The bars were made of cast-iron, the materiaD 
boiler pressure will be 60 lbs. The boat is to be ready for the of which locomotive grates are almost universally made in 
summer travel. this country. Figs. 66 and 67, however, represent a grate 
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made of wrought-iron bars, bolted together in groups of four 
barseach. The use of wrought-iron bars is, however, an ex- 
ception to the general practice in this country. The grate 
shown in the figures last referred to has a drop-door D at the 
front end. This is hinged at B, and is held up by the arms 


to provide locomotives with what are called shaking grates 
for ‘‘clearing the fire.” A number of different grates of this 
kind, which have been applied to locomotives at the Rogers 
Works, are shown by the following engravings : 

Figs. 68 to 71 represent the Allen & Hudson grate, which 


Fig. 68. 
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Fig. 70. 
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Fig. 71. 


A A, on the shaft S. To drop the door, the shaft is turned by 
the lever on the end of the shaft, which lowers the arms A A 
and allows the door to fall. 

As much of the bituminous coal in this country contains a 
great deal of material which causes it to clinker, or otherwise 





interferes, with its free combustion, it has been found essential | 


Fig. 72. 
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Fig. 73. 


was patented by Albert J. Allen and William S. Hudson 
in 1858. The grate is composed of a series of cast-iron bars 
with lugs on their sides, as shown in the plan. Underneath 
the bars are two cast-iron rocking-shafts, S S’', which have 
arms @ a’ and 64’ on their opposite sides. Each grate-bar has 
two projections ¢ -'’ and dd’ on its under side. To make it 
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clear how the grate operates, it may be explained that the bar 
BB, shown in Fig. 69, has the two projections ¢ ¢’ attached to 
it, and that the projections d @’ are attached to the bar next 
toB B. The projections ¢ ¢’ are connected by pins to the 
arms a a’, andd d’' are attached to the arms 4 4’, It is obvious 


| 
| 











arms on the left side of the shafts, it is plain that the working 
of these shafts has the effect of giving a limited upward and 
downward movement to the bars, in which each bar ascends 
as the next one on either side of it descends, and vice versa, 
This movement has the effect of breaking up the clinkers or 
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Fig. 85. 


then, that when the shafts S S’ are rocked, that the arms a a’ 
will rise, and 4 4’ will fall simultaneously, and vice versa, and 
that the grate bars connected to these arms will have a corres- 
ponding movement. As the alternate bars which compose 
the grate are connected to the arms on the right side of the 


shafts S S, and the bars between them are connected to the | 


other foreign or residuary matter that may collect upon the 
grate, and which tend to choke the draft between the bars, 
and to cause such matter to work down between the bars into 
the ash-pan, and also serves to evenly distribute the fuel over 
the grate. 

The working of the shafts S S’ is effected by means of the 
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Fig. 90. 










































































Fig. 92. 


lever L, which is connected bya bar, F, to vertical arms, //, 
attached to the under side of the shafts. The grate is also 
provided witha drop door. 

Figs. 72 and 73 represent what is called a ‘‘finger” grate, 
which consists of cast-iron shafts, with projections or fingers 
on each side. These shafts rest in journals, 7/7’, and are 
rocked by a lever (not shown in the engraving) and bar B, the 
latter connected to vertical arms, K K K, attached to the shafts. 
It is obvious that, as the shafts are rocked, the fingers on one 
side rise, and those on the opposite side fall, and that the effect 
will be to thoroughly shake up the fire. Figs. 74 and 75 repre- 
sent another form of finger grate. Both the forms illustrated 
were first used in 1860. 

Figs. 76 to 89 represent various forms of ‘‘rocking” grates 
as they are called. These have transverse grate bars, with 
journal bearings at each end, similar to those of the finger 
grates. The bars are rocked on these journals, which has an 
effect similar to that of the finger grate in stirring up the fire. 
Theconstruction and action of these grates will be obvious from 
the engravings. 

For burning anthracite coal, the water-tube grate is almost | 
universally used. The form used on the Philadelphia & | 
Reading Railroad is shown in Figs. 30 and 31. The tubesare | 
put in as shown in Fig. 31. Solid bars, B B, are substituted 
for every fourth tube. These bars pass through thimbles, T, | 


Fig. 91. 


Fig. 30, in the back end of the fire-box, and can be drawn out 
through this thimble to clean or remove the fire. 
Figs. 90, gt and 92 represent a water grate, recently intro- 
duced, to burn bituminous coal. 
(To be Continued.) 
oes 
Legislative Hearings on Car-Heating. 





MASSACHUSETTS, 


THE Railroad Committee of the Massachusetts Legislature 
gave a public hearing on the question of car-heating in Boston, 
February 10. The Railroad Commissioners, a number of rail- 
road officers, patentees of heaters and others were present. 

Col. Stott, of Lowell, appeared on behalf of persons who had 
petitioned for a law regulating methods of heating cars, and 
urged the necessity of legislative action. 

Mr. James Emerson, of Holyoke, then described his method 
of heating cars by steam taken from the locomotive, and gave 
some facts as to its operation on the Connecticut River road. 
He claimed that it is now beyond the experimental stage. On 
a train with 300 passengers it is cheaper to heat from the engine 
than by stoves. Eight seats additional are gained by removing 
the stoves, and the capacity thus gained is worth more than the 
fuel. A train of 15 cars would be reduced to 13 and give the 
same seating capacity, and an engine can draw and heat 13 
easier than it can draw 15. 

Mr. Baker then appeared for his heater, and claimed that the 
steam system is practicable only on small trains and short runs. 
He claimed that heaters can be made entirely safe by casing. 

General Manager Furber, of the Boston & Maine road, said 
that he did not believe in heating by steam from the engine ; 
but he believed cars could be heated by hot water taken on at 
the stations. 

The Gouge, Sewall, Thayer, Gold, Johnson, Chase, Burn- 


| hem and White systems of heating were explained to the Com- 


mittee. 
NEW YORK. 
The New York Legislature on February 7 passed the follow- 
ing resolutions : 
‘* Resolved, That the Board of Railroad Commissioners be 
and the same hereby are requested to report with all convenient 
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speed to this Legislature, whether there is any feasible method 
of heating and lighting the cars on passenger trains other than 
that now generally in vogue, whereby, in case of accident, the 
loss of life from fire, now oftentimes so severe, can be avoided ; 
and if so, what legislation, if any, is needed to secure the 
adoption of such improved methods of heating and lighting by 
the various railroad companies subject to the laws of this State ; 
and, also, that the said Board be requested at the same time to 
report any other and further measures or suggestions for prac- 
tically increasing the security of life and limb in railroad travel, 
as May seem to it proper and desirable in the premises. 

‘* Resolved, That the Railroad Commissioners be requested 
to report to the Assembly what legislation is necessary to com- 
pel the use of such methods of heating railroad cars as will 
ensure safety from fire in case of accident.” 

In pursuance of the above resolutions, the Board held a 
public hearing on Wednesday, February 16, upon the questions 
of improved methods of heating and lighting in railroad pas- 
senger cars. At this hearing there were present a number of 
representatives of various systems of heating cars. 

Mr. Sewall explained his system of heating by steam taken 
from the locomotive, which is now in use on the Maine Central. 

Mr. W. C. Baker described his heater, and claimed that the 
use of steam from the locomotive was not practicable. 

Mr. J. B. Brady, of the Smith & Owen Heater Company, 
described that heater, and claimed that it could not be broken 
in any ordinary accident. 

Mr. Medway (Master Mechanic of the Boston, Hoosac Tun- 
nel & Western) said that they had tried a heater suspended 
under the car, and found it very unsatisfactory. 

Mr. T. C. Shepard, of Albany, presented a plan by which he 
proposes to heat cars and light them with electricity. The idea 
is to have adynamoin each car to be run from the axle of one of 
the wheels. By the current, water is heated sojas to warm the 
car, and there is a storage battery in the plan to guard against 
long stops. 

Mr. J. W. Cloud (Superintendent of Motive Power, New 
York, Lake Erie & Western) did not think any car could be 
properly heated and ventilated unless cold air is heated before 
it is brought in from the outside. The present system of 
heaters or stoves can be made comparatively safe. The trouble 
is that the heaters are built like egg shells and break too easily. 
Steam heating from the engine was also practicable, but it would 
take too much power to run a dynamo from a car-axle. It 
would be twenty times as great a demand on the engine as to 
take steam from it to heat the cars. The trouble with steam- 
heating was that hot water condenses in the rubber hose and 
spoils it. Any change in the system of car-heating would re- 
quire additional plant and expense at terminal stations. 

The discussion then turned on the lighting of cars. Mr. 
Rogers held that fires were just as frequently started by lamps 
and candles as by hot coals. Mr. Smith said a chemical elec- 
tric battery was being successfully used for this purpose on the 
Boston & Albany road. 

Mr. R. C. Blackall (Master Mechanic, Delaware & Hudson 
Canal Company,) offered the Commission the use of a car for 
experimental purposes, and the offer was accepted. 

The investigation will be continued by the Commission, be- 
fore a report is made to the Legislature. 
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The French Railroad Jubilee.—Active preparations con- 
tinue to be made for the celebration of the 50th anniversary of 
the establishment of railroads in France. 

The promoters of this jubilee have, however, recently received 
a check, which may prove a very serious one, to the projected 
celebration. Six of the great railroad companies of France 
have declined to take part in the proceedings at Vincennes in 
1887. They are unanimous in regarding the proposed celebra- 
tion as contrary not only to historic truth, but to the interests 
of the Exhibition in preparation for the 1889 centenary. They 
state that the first railroad in France was made previous to the 
year 1837, and to celebrate in 1887 the fiftieth year of their 
railroad system would be to give an impression contrary to 
truth ; that other nations had been notably in advance of France. 
Further, to organize an especial exhibition in relation to railways 
and the divers industries connected with them, only two years 
previous to the great industrial manifestation of 1889, would be to 
rob the latter of a part of its attraction and ec/at. The six 
great companies consider it their duty to reserve all their efforts 
for the national fétes of the centenary. The Institution of Civil 
Engineers of France has declined to support this scheme, and 
it is reported that the Minister of Public Works has also refused 
it his support. It is also charged that the proposed celebra- 


tion will really have no technical interest, and that the sup- 
porters of the scheme have not had engineering prominently 
in view. 





New Inventions. 





Patents. 


February 19, 1887. 


THE United States Patent Office passed to issue in the month 
of December, last, 1,637 patents, and in the month of January 
1,448 ; or, for the two months in question, 3,085 patents. 

Examining these patents for the purpose of making a com- 
prehensive exhibit of all those covering devices intended for 
use on a railroad of any kind. we find that 221, or something 
more than 7 per cent. of the entire lot, are properly to be in- 
cluded in such exhibit. 

With the understanding that, where there is no specific indi- 
cation to another effect, the appliance designated is intended, 
primarily, for use on standard-gauge surface railroads operated 
by steam locomotives ; the nomenclature used in the subjoined 
table sufficiently suggests the class of railroad service for which 
the invention named is intended. 

Our inventors, then, in the brief period of eight weeks, have 
added to the stock of contrivances from which railway man- 
agers seeking improved appliances may select, the eleven score 
devices scheduled below : 
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As promising to serve well in a direction in which improved 
practice is very desirable, we mention the steam-actuated fur- 
nace-door operating device, Patent No. 354,631. With this 
device in use the locomotive fireman, in order to open or close 
his fire-door, has only to press his foot upon a conveniently- 
placed pedal. 

The fire-door shown in the drawings in this patent has two 
leaves, or valves, closing upon a medial vertical line. We sug- 
gest a division of the door upon a horizontal line across the 
doorway, which line may be somewhat above the middle of the 
fire-hole. With a door thus arranged, the edge of the lower 
leaf being suitably beveled, the fireman may, with his broom, 
send the sweepings of the foot-board directly into the fire-box ; 
moreover, with this suggested arrangement the space neces- 
sarily left free for the: lateral swinging of a door (or doors) 
hinged at the side, may be otherwise utilized.. But, why not 
hinge the whole door at its upper edge; or, indeed, why not 
slide the whole door sidewise ? 

Another device deserving attention is the railroad crossing, 
patent No. 355,156. 

The array of coupler men is fully up to the average—in num- 
ber and in ingenuity. Very many of these patentees have, like 
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many of the army heretofore passed in review, gone to work 
in entire disregard (or ignorance) of the fact that a car-coupler, 
if it is to be of any present value, must be effective in coupling 
with the ordinary link-and-pin hand-smasher. 


Proceedings of Societies. 





Omaha Railway Club. 





A NUMBER of the employés of the Union Pacific Railway 
have formed an organization known as the Omaha Railway 
Club, for the purpose of discussing matters connected with 
the railroad service. At the first meeting a committee was 
appointed to prepare a constitution and by-laws. The inten- 
tion is to meet monthly in Omaha. 


= —> 
- 





Cleveland Civil Engineers’ Club. 

A MEETING of this Club was held in Cleveland, O., February 
8, at which nominations were made for officers to be voted for 
at the March meeting. 

Mr. W. W. Christian, of Norwalk, O., then read a paper on 
Piping Natural Gas Long Distances, which was followed by a 
brief discussion. 
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Engineers’ Club of Kansas City. 





Tuis Club was organized at a meeting held in Kansas City, 
Mo., February 6. It starts with thirty-three members, and its 
regular meetings will be held on the first Monday of each 
month. 

The officers of the Club are: William B. Knight, President ; 
J. A. L. Waddell, ‘Vice-President ; Octave Chanute, Clift 
Wise, Directors ; Kenneth Allen, Secretary, Treasurer and Li- 
brarian. 
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Iowa Society of Civil Engineers. 





THE annual meeting of this Association was held at Des 
Moines, Ia., February 3. The reports of the officers show 
that there are now 16 members. 

The following officers were elected for the ensuing year: 
President, William Steyh, Burlington; Vice-President, M. 
Tschirgi, Jr., Dubuque ; Secretary, F. A. Macdonald, Cedar 
Rapids ; Treasurer, A. W. Swanitz, Cedar Rapids ; Executive 
Committee, Conrad Eimbeck, W. W. Young. 

Committees were appointed to arrange for the next meeting, 
and to take steps to extend the membership. It was decided 
to hold the next meeting at Des Moines on April 13 next. 

Mr. Tschirgi read a long and interesting paper on City 
Engineering, describing the many important duties devolving 
upon the Engineer of a small city and the wide range of work 
expected from him. The Society then adjourned until April next. 


wai —— . 


Michigan Engineering Society, 





THE eighth annual convention of the Michigan Engineering 
Society was held in Grand Rapids, Mich, January 25, with 
a large attendance. 

The first papers read were a report on the Tamarack Mine 
by Charles D. Lawton, State Mining Commissioner, and a 
description by President Davis of the standard measure built 
in the hall of the main building of the State University at Ann 
Arbor. This rod is 103 feet long, is made of pine, and so 
arranged that it will remain in an equable temperature contin- 
uously. The measure was ‘‘standardized” by a 6-feet steel 
Coast Survey rod, and will be the future standard measure for 
engineers’ tapes and chains in Michigan. 

On the second day several papers were read and the follow- 
ing officers elected: President, George E. Steele, Traverse City; 
Vice-President, F. Guild, East Saginaw ; Secretary, H. Hodg- 
man, Climax. 
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Central Railway Club. 





Tus Club, which was organized at a meeting held in Buf- 
falo, N. Y., January 26, is the outgrowth of the meetings of 
master car-builders which have for several years been held 
in Buffalo, from time totime,to discuss the rules of inter- 


| 
| 
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change and settle disputed points. It has been agreed by 
those attending the meetings that a new Club was desirable, to 
be organized on much the same plan as the Master Car-Build- 
ers’ Club in New York, the New England Railroad Club in 
Boston and the Western Railway Club in Chicago, and to fill 
up the wide gap now ,existing between the Eastern and West- 
ern organizations. The result is the Central Railway Club. 

At the meeting of January 26, a constitution and by-laws 
were adopted, and all the necessary machinery put in motion. 
The officers chosen were: President, R. H. Soule, Buffalo, N. 
Y.; Vice-President, T. Sullivan, St. Thomas, Ont.; Secretary 
and Treasurer, E. Chamberlain, Buffalo, N. Y.; Executive and 
Financial Committee, R. H. Soule, E. E. Chamberlain, W. F. 
Turreff, F. B. Griffith, John Kirby and R. C. Blackall. 

Meetings are to be held at Buffalo on the fourth Wednesday 
in March, May, July and October. 

The establishment of a museum of railroad machinery and 
appliances is proposed, but no action has yet been taken on 
this point. 


> 
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New England Water-Works Association. - 





A REGULAR meeting was held in Boston, February 9. Mr. 
Hiram F. Mills spoke of the newly organized *State Board of 
Health (of which he is amember) and of what it proposed to do 
in matters which have especial interest for the Association. All 
inland waters in Massachusetts are now under the care of this 
Board, and no plan for water-supply or for sewage disposal can 
be carried out without first being submitted to the Board for 
approval. The Board has asked for an appropriation of $30,- 
000, and proposes to expend one-third of this amountin having 
chemical and microscopical examinations of some 2,000 differ- 
ent samples of water, collected from all over the State. For 
one year samples are to be collected monthly, and after that 
time semi-annually. The first examination will have especial 
importance, as furnishing a standard for future comparisons. 

Mr. Mills concluded by asking the members of the Associa- 
tion to co-operate with the State Board in protecting and im- 
proving the quality of the inland waters of the State. 

Mr. Mills’ remarks were followed by questions and discussion 
from Messrs. Tidd, Fitzgerald, Holden, Rotch, Darling and 
President Rogers. 

Prof. George F. Swain, of the Massachusetts Institute of 
Technology, read a paper upon the Influence of Forests upon 
Rainfall, which will be published in the Journal of the Associa- 
tion. 

The paper was briefly discussed by Desmond Fitzgerald, C. 
E., and Commissioner W. H. Hawes, of Fall River. 

A paper by Albert F. Noyes, C. E., of Newton, upon Driven 
Wells, was postponed until the next meeting, on the second 
Wednesday in March. 


—— 


Engineers’ Club of Philadelphia. 


A REGULAR meeting was held at the Club House in Philadel- 
phia, January 22, President T. M. Cleeman in the chair ; 25 
members and I visitor present. The Secretary presented, for 
Mr. Conway B. Hunt, a paper on Hydraulic Dredging Ma- 
chinery. 

This paper mentions the early application of the principle of 
hydraulic dredging, that is, the mixing of dredged material 
with water, and then removing the mixture by suction or other- 
wise ; and after referring briefly to the Roy, Stone and Bowers 
dredges as typical machines, describes in detail the Von 
Schmidt dredge. Two of these dredges are engaged on the 
improvement of the Potomac River at Washington, D. C., 
under the United States Government. In conclusion, it is 
noted that the devices and details of hydraulic dredging ma- 
chines are the subjects of numerous patents, and their most effi- 
cient combination may be long deferred. The large number 
of machines that are still in the experimental stage of develop- 
ment would indicate that the best results attainable from this 
class of dredges have not yet been accomplished. 

The Secretary presented, for Mr. W. E. Hall, a paper on 
Controlling Expansion in Locomotives. 

Mr. E. S. Hutchinson described the Anderson Process of 
Water Purification on a Large Scale, as given by the inventor, 
and asin use in several European cities. The water, after 
settling, is forced through a revolving purifier, which consists, 
essentially, of a wrought-iron cylinder, mounted on hollow 
trunnions, serving for inlet and outlet pipes. The curved 


ledges, running lengthwise of the cylinder on the inner surface, 
scoop up and shower down through the current of water fine 
borings of cast iron. By the combined motions of the cylinder 
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and of the water currént, every portion of the water is brought 
into contact with the iron, the particles of which are kept con- 
stantly bright by friction against the sides of the cylinder, 
against each other and the water. 

Prof. L. M. Haupt then, by request, entered upon a dis- 
cussion of the special questions involved in the improvement 
4 New York harbor and of the proposed government work 
there. 

Prof. Haupt submitted results of tests of the Tensile Strength 
of Canvas for the Club Reference Book. The club then adjoined. 





A regular meeting was held at the Club House in Philadel- 
phia, February 5th, President T. M. Cleemann in the chair ; 
26 members present. 

The Secretary presented, for Mr. Morris P. Janney, a note 
upon the Differential Gauge as used at Blast Furnaces. 
The appliance was devised by Messrs. Taws & Hartman, 
engineers, Philadelphia, for the detection of irregularities in 
the working of blast furnaces in the neighborhood of the 
tuyeres. ‘‘The lower portion of a blast furnace, where the 
blast enters, is called the crucible. The blast passes through, 
generally from three to seven, and sometimes more, tuyeres, 
which are water-cooled castings placed in the wall of the fur- 
nace to prevent cutting. Although the blast is supplied to these 
tuyeres from one main, the air does not enter all of them at 
equal velocity at all times, and sometimes stops altogether at 
one or more of them without the furnace-keeper being able to 
tell by observation whether there is anything wrong or not. 
When the blast ceases to enter a tuyere through an obstruc- 
tion coming in front of it, or the nozzle becoming clogged, it 
should be immediately opened by mechanical means until the 
blast enters again at the maximum velocity. Until the intro- 
duction of the little instrument I am about to describe, the 
trouble was to tell when the obstruction was removed or even 
existed; as a tuyere in this condition will ‘frequently, for 
hours, appear about the same to the eye as a good, clear one. 
Also, if the blast be checked for any considerable time at one 
or more points, the rate of coal consumption diminishes as 
the volume of air lessens, causing slower descent of the charge 
at this point, and either forming ascaffold or giving a very 
good opportunity for one to form above the obstructed tuy- 
eres, which, in the large majority of cases, will result in irregu- 
lar and-reduced yield of iron, and possibly, in the end, perma- 
nent obstruction of the whole furnace. The instrument con- 
sists simply of a small glass U tube, or its equivalent, filled to 
proper point with mercury. This gauge differs from the or- 
dinary blast gauge in having both ends connected to the blast 
pipe at different points, instead of having one end only at- 
tached. Between the two points of connection there is a slight 
obstruction placed in the blast pipe leading to each tuyere, so 
as to make a difference in the pressure at the two points of 
connection. When the tuyere is clear, the difference of pres- 
sure is greatest and the mercury in gauge stands at different 
levels in the two legs. Ifa tuyere becomes obstructed in any 
way there is less and less difference in the mercury level, un- 
til, if the obstruction is considerable, it becomes level, thus 
indicating a very much reduced flow of air through the tuyere. 
Pipes are connected with each tuyere and all conveyed to 
same location where they are attached to separate gauges, and 
all the keeper has to do is to glance at the gauges, when they 
at once show the condition of the nozzles beyond question. 
This is one of the refinements of blast furnacing, and the de- 
velopment of the gauge reflects much credit on the makers. It 
has been introduced at a number of places, giving much satis- 
faction.” 

At the instance, also, of Mr. Janney, attention was called to 
the recent discussion of the Effect of Saccharine Matter on 
Mortars. 

Prof. L. M. Haupt noted the Increased Weight of Locomo- 
tive Engines, as Affecting the Strains on Railway Bridges, in- 
stancing the dimensions of an engine recently constructed at 
the Baldwin Locomotive Works, which weighs 148,000 lbs., 
134,000 lbs. being carried on the to driving-wheels. The 
greatest weight on one pair of drivers is 27,000 lbs. The 
tender weighs 82,000 lbs., and the live load of the engine and 
tender is 3,940 lbs. per foot. 

Prof. Haupt also referred to two recent legislative matters 
of interest to engineers ; the Wheeler bill for the examination 
of the earth’s crust, and progress in the matter of rapid transit 
for Philadelphia. 


aa 
American Society of Civil Engineers. 


A REGULAR meeting was held at the Society’s House in New 
York, on the evening of February 2, President Worthen in 
the chair. 

Mr. Dorsey's paper on Irrigation was further discussed. Mr. 
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George G. Anderson, Chief Engineer of the Northern Colo- 
rado Irrigation Company sent a written discussion, in which he 
dwelt on the necessity of storage reservoirs. The present 
duty in Colorado was 56 acres per cubic foot per second. The 
usual allowance of 50 per cent. for loss by evaporation and seep- 
age was excessive with the best construction. 

Mr. E. E. R. Tratman submitted some notes on Irrigation 
in Spain, and Mr. A. D. Foote noted a recent Arizona decision 
that owners of irrigation lands have inalienable rights to water 
supply, though they have no ownership in the ditch. 

The Secretary read a paper by Prof. J. A. L. Waddell on 
Specifications for strength of Iron Bridges. The paper referred 
to the practice of working out strains to a fine point, the 
precise basis for which was little better than guess work. He 
thought a few empirical rules would be simpler and more prac- 
ticable. He also referred to the question of uniform specifica- 
tions and thought that, while a general specification might be 
made to cover ordinary work, special specifications should be 
drawn up for extraordinary work, such as cantilevers, long 
spans and braced piers. 

This paper was discussed by Mr. Macdonald, who said that ata 
recent conference the manufacturers were able to agree on 
standard specifications, but the engineers would not give up 
their individual ideas. He did not think a uniform system of 
specifications possible or advisable. 

Mr. Cooper thought that the manufacturers were not proper 
parties to prepare standard specifications. 

President Worthen gave some reminiscences of the manner 
in which some of the old Howe-truss bridges on the Boston 
& Albany were widened for double track. 

In response to a suggestion from the President, it was de- 
cided that all regular meetings should be called to order at 
20.15 o'clock hereafter. The Society then adjourned. 

The following have been elected members: David A. Max- 
well, St. Stephen, N. B.; Silvanus*Miller, Jr., Hatfield, Mass.; 
George S. Morrill, Boston ; George F. Simpson, John Thomp- 
son, New York. Juniors: George H. Leland, Providence, R. 
I.; John M. Stewart, Dobbs Ferry, N. Y.; Arthur S. Tuttle, 
Brooklyn, N. Y.; Schuyler S. Wheeler, New York. 





At the regular meeting.on the evening of February 16, the 
death of Mr. W. W. Wilson, a member of the Society, was 
announced, and the usual committee to prepare a memorial ‘was 
appointed. 

Mr. Wm. H. Grant then read a paper on Calculation of the 
Mean Horse Power of a Variable Stream and the Cost of Re- 
placing Power Lost by a Partial Diversion of the Flow. This 
paper was based on investigations made to determine damages 
due to a number of persons on account of the partial diversion 
of the flow of the Bronx River as a water supply for New York 
City ; also to determine the cost of replacing the lost water- 
power by steam-power. 

The paper was discussed by Messrs. Worthen, Emery, 
North and Davis. The discussion was, however, somewhat 
limited by the fact that some of the cases are still before the 
courts to determine the legal questions involved. 

The Secretary exhibited some fine specimens of ¢eredo 
navalis sent from Pensacola by Mr. Thorne. 

: Set 
Engineers’ Club of St. Louis. 

THe regular meeting of this Club was held at Washington 
University, St. Louis, on the evening of February 2, Vice- 
President Holman in the chair ; 23 members and 7 visitors pre- 
sent. 

A number of applications for membership were received and 
referred. Messrs. Arthur J. Firth, Charles H. Ledlie and 
Edward K. Woodward were elected members. Mr.R. S. 
Hays resigned on account of removal from the city. 

Mr. J. A. Seddon then read a paper on Efficiency of Cable 
Roads ; its Variation with Length of Cable and other Elements 
of the Construction. Mr. Seddon called attention to the lack 
of reliable data on the subject, and the difficulty of ascer- 
taining results reached by roads now in operation The paper 
gave a thorough analytical and practical discussion of the sub- 
ject and was of decided value. Mr. Seddon gave some re- 
sults of recent tests on the St. Louis Cable road, but stated 
that the trials were not yet complete. The paper was discussed 
by Messrs. Johnson, Nipher, Adams, Bruner and Bryan. 

It was voted that Dr. Adams’ paper on Dynamo Electric 
Machinery be made the special order for the meeting of Feb- 
ruary 16. 

Professor Nipher exhibited a piece of apparatus he had de- 
vised for determining losses in the magnetic fields of dyna- 
mos. 

The Club then adjourned. 
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This Club met in St. Louis, February 16, President Potter in 
the chair ; 18 members and 3 visitors present. Messrs. H. B. 
Gale, Otto Schmitz and Arthur Thacher were elected members. 
Several applications for membership were announced and re- 
ferred. 

The Secretary read a letter from Mary G. Smith acknowl- 
edging the receipt of the Club’s testimonial to the late C. 
Shaler Smith. 

The Secretary also read a communication from Jno. W. 
Weston, Commissioner-General for the United States for the 
Paris Railway Exposition and Jubilee, on the desirability of 
the Club being represented in some way. The matter was re- 
ferred to the Executive Committee. 

Dr. Wellington Adams then read a paper on Design and 
Construction of Dynamo Electric Machinery, which was illus- 
trated by diagrams and electrical apparatus. The subject was 
handled in a thorough manner, and a number of formule were 
given showing how the efficiency of any dynamo could be cal- 
culated. It was shown that these formule held the same rela- 
tion to the dynamo machine that the indicator card does to the 
steam engine. The paper was discussed by Messrs. Gale, 
Nipher and Seddon. 

The President announced the subject for the paper for the 
next meeting to be Present Aspect of the Problem of the Inter- 
Oceanic Ship Transfer, by Robert Moore. The Club then ad- 


journed. 
—_—$—$——$$ $$ ——— > ——__—_—__——— 


Illinois Society of Engineers and Surveyors. 





THE Illinois Society of Engineers and Surveyors held its 
second annual meeting at the State University at Urbana, IIl., 
beginning January 26th, with a large attendance. 

Vice-President T. J. Burrill delivered the address of wel- 
come in behalf of the University, and responded to by C. G. 
Elliott, Chairman of the Executive Board, on behalf of the 
Society. Next came the address of the President, Professor 
I, O. Baker, of the civil engineering department of the Uni- 
versity. The address was confined to a short review of the 
advances made in the different departments of civil engineer- 
ing throughout the civilized world, but more particularly in 
the United States, during the past year. It was highly inter- 
esting and closely listened to by his audience. 

After the President’s address reports of committees were 
heard and the following elected members: John R. Lewis, 
Piper City; Samuel S. Greely, Chicago; Daniel W. Mead, 
Rockford ; Fletcher H. Chapman, Carlinville; Thomas S. 
McClahan, Monmouth; George V. Loring, City Engineer, 
Decatur ; Jacob J. Foster, County Surveyor of Cook County, 
Chicago; Frank V. Alkire, Petersburg. 

At the evening session the first report was that of the Com- 
mittee on Sanitary Engineering and; Water Supply, by Pro- 
fessor A. A. Talbot, Champaign. The different kinds of 
systems of water works was discussed at length, and the faulty 
construction of stand-pipes exposed. 

S. A. Bullard, City Engineer of Springfield, read a paper on 
Combined versus Separate System of Sewerage for Small Cities. 
The combined system is that in which one system of pipes is 
used, while the separate system is that in which two systems 
of pipes are used—one to carry off storm; surface and cellar 
water, and another to carry off refuse from dwellings. The 
benefits and advantages of both systems were discussed at 
some length. In regard to sewer ventilation it was found that 
in some cities in the State, street openings were found the 
best, while in others manholes were the most satisfactory. 

Samuel S. Greely, of Chicago, read an interesting paper on 
the License System for Surveyors. He contended that as the 
law is now the private surveyor had the advantage of the 
county surveyor, because he has the same advantages and not 
the drawbacks of the latter. He argued that the State should 
license engineers and surveyors, the same as physicians and 
lawyers. In the discussion that followed, it was agreed that 
surveyors and civil engineers should be entitled to the fees of 
experts when compelled to attend court. 

On the second day a number of papers of much interest were 
read. Prof. D. O. Baker, of the University of Illinois, deliv- 
ered an illustrated lecture on Bridges. Prof. Theo. B. Com- 
stock, a paper on Natural Gas and Oil in Illinois, which elicited 
great interest, and much information on that subject was 
gathered from various members in the discussion which fol- 
lowed. 

Other papers read were: Pavements for Small Cities, by 
George F. Wightman, City Engineer, Peoria; Water Supply 
for Small Cities, by K. R. Croswell, City Engineer, Kankakee; 
Railroad Trestles, by E. A. Hill, Chief Engineer, Indianapolis, 
Decatur & Springfie?d Railroad. 

The following officers were chosen: President, I. O. Baker, 
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Champaign; Vice-President, J. T. Foster, Chicago; Execu- 
tive Secretary, A. N. Talbot, Champaign; Recording Secre- 
tary, S. A. Bullard, Springfield; Treasurer, G. P. Ela, Bloom- 
ington. 

The Society adjourned in the evening, after a very success— 


ful meeting. 
—_—_—_ > - $$ —$— 


The Master Car-Builders’ Club. 





A MEETING of the Club was held in the rooms, 113 Liberty 
Street, New York, on February17. Mr. C. E. Garey called the 
meeting to order. Action on the change of name and organi- 
zation was postponed. The subject on discussion was the 
lighting and heating of cars. Mr. Baker was called on and 
said his heater had warmed a million of people. He claimed 
to have been the first one who suspended a stove below the 
car. His company was engaged in perfecting a heater 
which should be protected in case of collision. He said he had 
offered Mr. Depew to equip a train of cars with safety heaters. 
and then have a collision. In case the heaters set fire to the 
car their company would pay the costs. 

Mr. Creamer said that the newspapers insisted that cars 
should be heated from the engine. He thought that a stove or 
heater could be made safe. He inquired whether all the other 
elements of safety were attended to. Were the baggage-car 
stoves safe? He thought that the fires generally originated in 
the baggage, mail and express cars. If steam heat is used he 
would place a coil of pipe at the end of the car, and introduce a 
current of air over the pipes and warm the air. 

Mr. Smith, of Dunkirk, N. Y., representing the Martin 
Heater, said all stoves in cars are dangerous. If the fire was 
inclosed in a Krupp gun the fire would be heard from in case of 
collision. He advocated the removal of the stoves from the 
cars. He represented a company which had trains on the 
Boston & Albany and a number of other roads, some of which 
had been in service for three years. The system takes steam 
from the locomotive, and the pressure is reduced. 

Mr. Emerson spoke in favor of his system of heating. 

Mr. Hopkins said that the use of steam prevented entirely 
the danger from fires and this part was very important. 

Mr. Gold, of New York, said his system was in use in goo 
cars on various roads. He described his system, which con- 
sists of a receptacle for water, which is heated by a steam-pipe 
which passes through the water. By this means the heat is 
stored in the water. Mr. Bernstein, who represented Mr. 
Cline, exhibited a heater in which he used a fuel that he said 
would not set fire to anything. A member put some of the 
burning fuel in a newspaper which was set on fire by a gentle 
breeze. 

Mr. Owens exhibited one of his heaters, which is made of 
boiler-plate, with a coil of pipe inside. Several other methods 
of heating were described, but nothing new or important was 


exhibited. 
————— 


New England Railroad Club. 





THE regular monthly meeting of this Club was held at its. 
rooms in the Boston & Albany passenger station in Boston on 
the evening of Wednesday, Feb. 9. President J. W. Marden 
occupied the chair, and there was a large attendance, about 160 
persons being present, including many prominent railroad offi- 
cers. 

After the meeting had been called to order a committee was 
appointed to nominate officers to be voted for at the annual 
meeting in March. 

The regular order—the Heating and Lighting of Cars in Pas- 
senger Service—was then taken up. 

Mr. A. A. Folsom (Boston & Providence) asked for particu- 
lars in relation to a recent accident on the Fitchburg road 

President Marden (Fitchburg) gave an account of the accident 
referred to, in which two passenger cars-and a sleeping car were 
overturned, but the heatersin the cars were not injured and the: 
cars did not take fire. 

Mr. J. N. Lauder (Old Colony) said that, in view of the recent 
terrible accident in Vermont, the railroad members of the Club, 
at least, ought to approach the subject of heating cars with the 
greatest care, and be prepared to throw over their preconceived 
notions if necessary. He was still of the opinion that cars have, 
for years to come, got to be heated individually, and the ques- 
tion is how to do it safely. He was free to admit that trains 
can be heated by a continuous system from the engine, but there 
are many difficulties in the way of its general adoption for all 
roads and all trains. He thought that the hot-water heating sys- 
tem is the only one yet proved to be a success, and one way of 
making it safe is to enclose the heater in a steel box, which wilh 
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not let the fire out into the car in case of derailment. The cost, 
he believed, would not stand in the way of its adoption by any 
railroad. 

President Marden said that public opinion, as expressed in 
the newspapers and elsewhere, was evidently in favor of some 
system of heating by means of steam from the locomotive, and 
he would like to hear from gentlemen present some opinions on 
this question. 

Mr. F. D. Adams (Boston & Albany) said that he was still a 
believer that steam heat is the coming heat. It is true there are 
some difficulties, but he thought they were not insurmountable. 
He believed the officers of his road were satisfied they have got to 
heat their cars with steam from the locomotive for both safety and 
economy. The success of the Martin heater has been such that 
they had no general fault to find, and he thought that before the 
winter had gone another train will be equipped. The train now 
equipped has not lost a trip, and that cannot be said of some 
other heaters, for they are frequently in the shop for repairs of 
the pipes. Steam heating is being put in almost all buildings, 
and the stations at all points can easily be equipped with steam- 
heating apparatus and a pipe be run from it to heat cars before be- 
ing attached to the engine. Mr. Adams told about the success in 
warming the cars in the coldest weather of the past month He 
said Mr. Lauder’s plan was feasible, but he did not approve it 
because he thought steam is the coming heat. He thought that 
five years hence a good many trains, in New England at least, 
will be heated with steam, and the time is coming when it will 
be as universal as the Westinghouse brake. 

Mr. Robert Miller (Michigan Central) said he thought that 
steam-heat apparatus would have to be put in at terminal stations 
to heat the cars before they started out. In case the train was 
snow-bound and the engine fire gone out he thought a supple- 
mentary heater in the cars would have to be provided. He 
thought, perhaps, there is as much danger from lighting as from 
heating, and both should be guarded against. 

Mr. J. T. Woodward (Portland, Me.) was invited to explain 
the Sewell heater, a system of steam heating from the locomo- 
tive now on trial on the Maine Central road. He said that a 
car of the present style is really as perfect a man-trap, in case of 
collision, as could well be devised. The passengers sit with 
their feet under the seats, which slide together in case of col- 
lision, pinning them down; and, the heaters breaking, let their 
fire out among the upholstery, which is thoroughly dried and 
prepared for rapid combustion. He then described the Sewell 
system in general terms, 

Mr. Sewell, the inventor of the heater, followed by describing 
its mechanical construction. Steam is taken from the engine, 
both exhaust and direct, through a peculiar patent coupling in the 
center of the car, The piping is along the side of the car instead 
-of having convolutions of pipes under the seats. In the aisle of 
the car is a simple valve for turning on the heat. Steam is 
taken at a very low pressure, and the cars are kept at a tempera- 
ture of 70° or more. A hot-water well under the car is provided 
for superfluous water, and a provision is made for heating it by 
a grate beneath. [Mr. Sewell here exhibited his patent coupling, 
used to connect the pipes in different cars.] Cars equipped with 
the Sewell heater would not couple with the Martin system, but 
if the same coupling was used, which could readily be done, the 
two systems could be run together. Mr. Sewell stated that the 
heater had been in operation since 1880, though he had been at 
work perfecting it from that time tothe present. The pipes 
used are 1% or 1% inch, three of them on each side of the car. 

Mr. R. H. Blackall (Delaware & Hudson Canal Company) 
said that he could not say what difficulties would stand in the 
way of taking steam from the locomotive on his road, 

Mr. G. H. Griggs (Providence & Worcester) said that he could 
see no objections to heating his cars with steam from the engine, 
though if his road connected with other roads he should want to 
know if the other road was to put it on before he did. 

Mr. Robert Johnson (inventor of the Johnson heater) read 
recommendations showing that his heater furnishes abundant 
heat in the coldest weather. He said that, as regards safety, 
his heaters have been in several accidents and the fire has been 
immediately extinguished. 

Mr. R. B. Owen (Detroit, Mich.) explained the manner in 
which the Smith & Owen Heater Company guards its heaters 
from all danger of setting the cars on fire. The heater consists 
of a steel boiler made of plates inch thick, and surrounded by 
a water-space 1 inch wide; the boiler is bolted firmly to the 
floor ; the doors to the fire-box and the ash-box are protected by 
a sliding steel sheet, securely fastened. The steel boiler is as 
strong as any locomotive boiler, and would not be broken by 
collision, 

Mr. Adams said it was evident from what had been presented 
that steam heating is practicable, and he was more firmly con- 
vinced than he ever was before that steam is the coming heat. 

Mr. Edward E. Gold (New York) described his system of 
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steam heating, which is in use on the elevated railroads in New 
York. He said his system is substantially the same as those 
described by others, except in the method of storing the heat, 
He uses two pipes, one within the other; the outer one is 4 
inches in diameter and the inner 3% inches. The inner pipe is 
filled with hot water, which is heated by the steam at the same 
time the car is heated. The car can be kept heated from five 
to seven hours after being detached. 

Mr. J. N. Lauder said that any system of steam heating, to be 
adapted to the use of the railroads running into Boston, must be 
capable of warming at least 12 cars. 

Mr. Waterman Stone (Providence, Warren & Bristol) said 
that they had just equipped a train with the Gold system, having 
decided on that system because of its capacity for storing heat. 
He promised to tell the Club at its next meeting how that sys- 
tem had worked. 

Mr. Peck explained a casing of boiler iron which had been irf- 
vented to put over any heater in a car, and which works auto- 
matically. . He also exhibited a model of the invention, 

Mr. Baker (inventor of the well-known Baker heater) de- 
scribed his heater and claimed that the system of heating with 
steam from the engine is only suitable for short roads or runs. 

On account of the length of the discussion on the heating 
question, the second branch of the subject-—Lighting—was post- 
poned until the March meeting, and the Club adjourned. 

The next regular meeting, which will be held at the usual 
place on Wednesday, Marchg, will be the annual meeting, at 
which the reports of officers will be presented, and officers will 
be elected for the ensuing year. After this routine business has 
been transacted, the subject of Lighting Passenger Cars will be 
discussed. 

wiz ip Cereal tice 2 


The Master Car-Builders’ Brake Committee. 


A MEETING of the M. C. B. Committee on Freight Train 
Brakes was held at the Hotel Anderson in Pittsburgh, Febru- 
ary 9. The meeting, as previously announced, was held to de- 
termine the rules and conditions governing the brake tests to 
be held at Burlington, Ia., prior to the Master Car-Builders’ 
convention in June next. 

The Committee first held a private meeting, after which a 
joint meeting was held of the members of the Committee and 
the representives of the brake companies. At the joint meet- 
ing the rules prepared by the Committee were submitted, fully 
discussed and finally agreed upon. 

There were present at the meeting Messrs. G. W. Rhodes, 
Chairman, J. S. Lentz and D. H. Neale, of the Com- 
mittee, and the following representives of the different 
brake companies that propose taking part in the tests: Ameri- 
can Brake, Geo. H. Poor ; Carpenter Air Brake and Carpenter 
Electric Brake, Thomas Prosser, Jr.; Eames Vacuum Brake, 
Jas. H. Slade and N. W. Howson; Hanscom Automatic Air 
Brake, W. W.Hanscom; Park Electric Brake, H. S. Park and 
W. Sherman ; Rote Brake, C. F. Harding ; Waldumer Elec- 
tric Brake, L. W. Goss ; Westinghouse Brake, T. W. Welsh, 
S. H. Sprague, Levi W.Close and F. Moore ; Widdifield & But- 
ton Brake, W. D. Widdifield ; Ward Brake, W. H. Ward. Mr. 
F. S. Wood acted as Secretary. 

It was decided that the tests at Burlington should begin on 
May 9, instead of in April. The tests to be made are as follows : 
TESTS. 

1. Fifty empty-car trains making 4 emergency stops ; first, 
20 miles per hour on a level ; second, 40 miles per hour on a 
level; third, 20 miles per hour on 53-foot grade; fourth, 40 
miles per hour on same grade. 

2. Fifty mixed-car trains, two-thirds of the cars loaded, one- 
third empty, 75 per cent. of the latter being in front half train ; 
first, second and third stops as above, fourth stop on grade at 
30 miles per hour. 

3. Fifty mixed-car trains with hand brakes and engine and 
tender automatic brakes ; four emergency stops ; first, on a level 
at 20 miles per hour ; second, at 30 miles per hour on a level; 
third, at 20 miles per hour on 53-foot grade ; and fourth, at 30 
miles per hour on same grade. 

4. Train of 50 mixed cars to be let down a 53-foot grade 3 
miles long ; speed 20 miles per hour at top of grade to be re- 
duced to 15 miles per hour as soon as practicable and main- 
tained without material variation to the foot of the grade. 

5. One or more runs over the course to be made with trains 
having brake shoes % to % in. off the wheels before the 
brakes are applied. 

6. Fifty mixed-car trains; tests on the level; trains to be 
broken into two or more unequal parts, speed 30 and 20 miles 
per hour ; after the train is broken any assistance will be ren- 
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dered only by a brakeman, who shall be riding at the rear of 
the train or on the engine when the breakaway. occurs. 

7. Train resistance test ; fifty-car mixed trains, first to pass 
No. I stop post at 20 miles per hour, letting the train drift to 
a stop, no brakes being applied ; second, to pass No. 3 post at 
5 miles per hour, letting train drift until No. 4 post is passed, 
at which point the accelerated speed shall be recorded and the 
train stopped. 


THE RULES. 


The rules as adopted are given below : 

1. Each brake company will provide its own engine ; such as 
do not wish to furnish a special crew will be furnished from 
working crews of Chicago, Burlington & Quincy Railroad. 
Ordinary eight-wheel, four wheels coupled engines must be 
employed ; each engine must have 17 X 24 inch cylinders and 
not less than 51,000 lbs. on the drivers ; both tender trucks 
must be provided with brakes and cast-iron shoes; plain 
wrought-iron shoes to be used on the drivers. Each brake 
company to have the option of using its own or such other 
engine brake as it can procure. 

2. Each brake company will furnish, fitted with its brake, 
50 box cars of 40,000 lbs. capacity or over, and 34 feet long 
being preferred. Each ¢ar to be equipped with brakes on both 
trucks and plain cast-iron shoes. The cars to be delivered to 
the Committee, free of charge, at some point on the Chicago, 
Burlington & Quincy Railroad on or before May 2. After the 
trial the cars will be returned to the owners at the points of 
delivery. 

3. The Chicago, Burlington & Quincy Railroad will not be 
held responsible for mileage of cars while on its lines or for 
any damage to the cars that may occur through the inefficiency 
of the brakes. 

4. Close couplings are recommended, and companies using 
link and pin couplers must be provided with wedges to take 
up slack. Half the stops will be made with close couplings 
and half with slack, should any of the brake companies so elect. 

5. In operating brakes they must be applied and released by 
the engineman only, except as specially provided for in test 
No. 6, special tests. 

6. Three runs over the course will be made with tests one, 
two and four. Tworuns will be made with test number six, 
and one run with tests numbers three, five and seven. 

7. Sand must not be used on any of the stops except with the 
special permission of the Committee. 

8. The leverage of the brakes will be recorded by the Com- 
mittee, and none of the apparatus must be changed at any time 
during the trials, except as previously provided. 

g. With continuous brakes the pressures carried on the en- 
gine prior to the application of the brakes will be recorded for 
each test. 

10. All tests to be made under like conditions of rail, grade, 
etc., as near as possible. 

11. A dynamometer car will be placed in the front end of each 
train with complete recording mechanism. Inthe middle box- 
car of each train a portable apparatus will be placed for re- 
cording diagrams, showing, first, a strain line in pounds exerted 
on the brake lever during the stops ; and, second, a speed line 
in miles per hour during each stop. An electrical signal will 
be arranged for communication between the front and rear ends 
of the train. 

12. Competitors will be subjected to all the general. tests ; 
special tests will be optional. 

13. The rapidity with which the train gets away after a stop 
will be noted, the time being taken from stop to start. In 
case breakages or causes foreign to the brake interfere with 
getting away, the record will be thrown out. 

14. The parts pertaining to each brake, other than the foun- 
dation brake, hose and diaphragms, will be painted a red-lead 
color. 

15. Each brake company will use its appliances in the man- 
ner it shall consider best, provided that in the opinion of the 
Committee such methods are safe and practicable in ordinary 
working. 

16. The Committee reserves the privilege of adding such 
tests as in its judgment may be deemed desirable. 

17. Three or more competitors will be required before the 
tests will be entered into. Any competitor desiring to enter 
the tests should communicate with the Chairman on or before 
April 1. 

18. The Committee are not in a position to furnish equip- 
ment for these tests, but regards the subject of great interest 
to railroads and trust they will contribute to its success by 
furnishing engines and cars to the competing brake companies 
and affording them any other reasonable facilities. 

The shocks during the stops will be measured by the move- 
ment of the ‘‘ slidometer,” a 16 lbs. turned iron weight free to 
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slide in a planed pine trough placed horizontally in the way 
car at the rear of the train. A movement of more than 
12 inches will be considered objectionable, as indicating a 
shock violent enough to injure stock. 

Tests 6 and 7, which relate to trains breaking away and the 
frictional resistance of the cars, are special tests, and are 
therefore optional. 
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National Electric Light Associatlon. 


THE annual meeting of this Association began in Philadel- 
phia, February 15, with about 100 members present. 

The meeting was called to order by President J. Frank 
Morrison, who made an address reviewing the work done in 
electric lighting during the past year. Brief addresses were 
made by Mr. Thomas Dolan and Col. A. Loudon Snowden. 

After routine business had been disposed of, the Committee 
on Standard Gauge reported, through A. V. Garratt, of Bos- 
ton, in favor of rejecting the British standard and establishing 
a new gauge to be called the National Electric Gauge. Mr. C. 
C. Haskins, of Chicago, then read a paper on High Insulation. 
At the evening session Prof. E. R. Weeks, of Kansas City, 
read a paper on Popular Prejudice Against Electric Light 
Wires, and a commission of five, consisting of Prof. Hous- 
ton, M. M. Garver, Prof. Marx, Reuben T. Robinson and C. 
Herring, was appointed to investigate the best system of insu- 
lation for electric-light wires. 

On the second day, Mr. Stuart, of the Legal Committee, 
presented a paper on Irregularities in Decisions of the Patent 
Office, accompanying it with a bill which he urged should be 
presented to the next session of Congress. It was called for 
by the want of uniformity in the decisions which emanate from 
time to time from the respective Commissioners of Patents, 
and which ought to be corrected. The bill provides for a Com- 
mission of three, to be appointed by the President of the 
United States, which Commission shall examine the present 
patent, trademark and copyright laws of the United States and 
those of other countries, and shall formulate a report to be 
presented to Congress setting forth the results of the investiga- 
tion and the conclusions of the Commission, together with an 
act providing for such changes as may be found necessary. 

Later on in the session a resolution was adopted referring 
the matter to a committee of five to present the bill to Con- 
gress. 

J. H. Shay, of Chicago, presented a paper on Transmission 
of Power by Belting, in which he stated that for electric-light 
machinery it was desirable to use evenly-matched belting of 
uniform thickness. 

The subject of Electric Motors was dhecussen in a paper 
read by W. H. Baxter, Jr., of Baltimore. This paper was dis- 
cussed at length by F. J. Sprague, of New York, and Prof. 
Houston, of Philadelphia. 

A communication from the Electric Club of New York was 
read, urging the appointment of a committee by the National 
Association to coéperate with a similar committee from the 
Club in considering the question of uniform rules and regula- 
tions for governing the installation of electric-light plants. 
The latter was referred to the Committee on Insulation. 

A. F. Upton, of Boston. presented a paper on Plans for 
Electric Light and Power Stations, in which he gave practical 
hints on equipment and the furnishing of plants, dwelling 
particularly upon the necessity of considering the possibilities 
of growth. 

A. J. De Camp, of Philadelphia, Chairman of the Execu- 
tive Committee, offered a resolution providing for the appoint- 
ment of a committee of five to tabulate rates for motor service, 
based upon rates for arc and incandescent-light service, from 
stations developing over 300 horse-power. 

In the evening the Association visited, on invitation, the 
Franklin Institute, where a number of subjects were discussed 
of general scientific interest. The visitors were welcomed in 
a speech by Mr. Joseph M. Wilson, President of the Institute, 
to which a response was made by President Morrison. 

At the close of the session a number of the visitors accepted 
the invitation of the Keystone Light & Power Company to 
visit its station on Sansom Street. 

On the third day, Mr. F. H. Ball, of Erie, Pa., read a paper 
on the Direct Transformation of the Heat Energy of Coal into 
Electrical Energy. 

This was followed by a paper on the Electrical Motor, as ap- 
plied to the Propulsion of Street Cars, by Mr. Charles J. Van 
Depoele, of Chicago. In this paper reference was made to 
the advance made in this direction, and an account was given 
of the work done by the electric motor in Minneapolis. 

Mr. Joseph Wetzler, of the Electric World, spoke of Incan- 
descent Lighting from High Potential Circuits. He referred to - 











Vol. LXI, No. 3.] 


ENGINEERING JOURNAL. 


136 








the demand for incandescent service to be supplied from sta- 
tions, and the obstacles which had been met in introducing such 
service. The object aimed at was to reduce the quantity of 
copper required for the distribution of the current to incandes- 
cent lamps. This could be accomplished by increasing the 
electro-motive force employed on the circuit and reducing cor- 
respondingly the total current required. To accomplish this 
he suggested the use of storage batteries. 

Dr. Otto A. Moses, of New York, treated the subject of the 
Distribution of Electrical Energy by Means of Secondary Gen- 
erators. He argued that, by the use of secondary generators, 
currents of 20,000 or 30,000 volts could be as readily and safely 
generated and distributed as those of the present limit of 500 
or 700 volts. 
of Niagara Falls could be utilized and evén transmitted to New 
York in the near future. He spoke at length of the secondary 
generators now in use in the incandescent system in Pitts- 
burgh. 

Mr. I. Fugioka, a Japanese engineer; then made an address, 
in which he described the electric-lighting system of Tokio, 
Japan. The Tokio Electric Light Company, organized a year 
ago, supplies 2,000 incandescent lamps and about 100 arc 
lights from its plant, located in the suburbs of Tokio. The 
system embraces the residences of the upper classes, and also 
furnishes light to the new palace. Mr. Fugioka gave some in- 
teresting information concerning the rapid progress of 
electrical science in Japan and the extensive use of the tele- 

“graph and telephone. 

Mr. S. Yoshima, President of the Tokio Electric Light Com- 
pany, was also present, and both gentlemen were elected hon- 
orary members of the association. 

The election of officers resulted as follows : 

President, J. F. Morrison, Baltimore. First Vice-President, 
E. R. Weeks, Kansas City. Second Vice-President, A. J. De 
Camp, Philadelphia. Treasurer, Charles Cooper, Brooklyn. 
Secretary, Thomas McCoubray, Baltimore. Executive Com- 
mittee, F. A. Gilbert, Boston, Chairman; George S. Bowen, 
Elgin, Ill.; Frank Ridlon, Boston; Stephen Holbrook, Phila- 
delphia ; Dr. Otto Moses, New York ; Eugene T. Lynch, New 
York ; J. F. Noonan, Paterson, N. J. 

The Association adjourned to meet in Boston in August. 
Most of the members left for New York during the afternoon to 
attend a dinner of the Electric Club and listen to a paper by 
Mr. Stephen D. Field on Electric Motors. 


> 


American Institute of Mining Engineers. 





THE forty-seventh meeting of the Institute began at Scran- 
ton, Pa., on the evening of Tuesday, February 15. Vice- 
President James D. Weeks called the meeting to order. 

The Secretary, Dr. R. W. Raymond, then read a letter 
of regret from President Richards, who is now in Bermuda 
on account of his health. This was followed by Dr. Raymond 
reading a biographital sketch of the late Mr. Martin Coryell, 
who recently died at Lambertville, Pa., and who was one of 
the founders and the first Secretary of the Institute. Dr. Per- 
sifor Frazer then made some remarks on the progress which 
had been made in the work of the International Geological 
Congress at the last session in Berlin, and made an earnest 
appeal to the members of the Institute to look more thoroughly 
into the matter, and see that at the next session of the Con- 
gress, to be held in London in 1888, America be well repre- 
sented. Dr. T. Sterry Hunt then spoke a few words indors- 
ing the remarks of Dr. Frazer. 

The meeting was then adjourned so that the members could 
attend the handsome reception prepared for them by the citi- 
zens of Scranton. The members were all taken in charge by 
the local committee, and introduced to the ladies and gen- 
tlemen of Scranton. The evening was passed in pleasant 
social intercourse, and was closed by a handsome collation. 

Wednesday was devoted to a visit to the extensive works 
of the Lackawanna Coal & Iron Company and a drive 
through the City of Scranton. In the evening a business 
session was held. 

On Thursday morning the members visited the Pine Brook 
coal-breaker, and also the large shops of the Dickson Manu- 
facturing Company. Business sessions were held in the 
afternoon and evening. 

On Friday there was an excursion over the Delaware, 
Lackawanna & Western road and a visit to several coal 
mines. A business session at 4 P. M. and the annual dinner 
in the evening closed a very successful meeting. 

The following papers were presented at this meeting, sev- 
eral of them being discussed at much length: 

The Animikie Rocks and their Vein Phenomena, as shown 


| 


| 


He predicted that by this means the vast power | 


at the Duncan Mine, Lake Superior ; 
troit, Mich. 

Concentration and Smelting at Tombstone, Arizona; by John 
A. Church, Tarrytown, N. Y. 

Experiments i in Matting Sulphides ; 
New York City. 

Magnesium Carbonate as a Non-Conductor of heat; 
Luttgen, Ambler, Pa. 

Notes on the Saving of Sulphur and Ammonia from Gas; 
by W. H. Adams, New York City. 

Rail-Sections; by W. F. Mattes, Scranton, Pa. 

The Bessemer Department of Jones & Laughlins, Limited ; 
by P. Barnes, Pittsburgh, Pa. 

General Account of the Iron Ores used in the Chattanooga 
District ; by H. S. Fleming, Dayton, Tenn. 

Comparison of some Southern Cokes and Iron Ores, by A. 
S. McGreath, Harrisburg, Pa., and E. V. D’Invilliers, Phila- 
del phia. 

Apparatus for Volumetric Determinations with Potassic Per- 
manganate ; by Clemens Jones, Hokendauqua, Pa. 

The Microscopic Structure of Steel Rails; by F. Lynwood 
Garrison, Philadelphia. 

Distribution and Proportions of American Blast- Furnaces ; 
by John Birkinbine, Philadelphia (carried over from the St. 
Louis Meeting). 

Geology and Mining of the Northern Anthracite Coal Field 
of Pennsylvania ; by Frank A. Hill, Philadelphia. 

A Water-cooled Producer; by W. J. Taylor, Chester, N. Y. 


by W. M. Courtis, De- 


by E. Gybbon Spilsbury, 
by E. 


Western Railway Club. 





THE regular meeting was held in Chicago, February 16, 
President Scottin the chair. There was a large attendance. 

Mr. G. W. Rhodes made an announcement of the brake 
tests at Burlington, giving the rules for the trials, which will be 
found elsewhere. 

The subject of Car Heating was then introduced by Mr. Al- 
len Cooke, who referred to the public demand for some sub- 
stitute for stoves. Letters from several parties were read. 

Mr. Barr (Chicago, Milwaukee & St. Paul) said that they 
were trying the Martin and the Westinghouse systems of steam 
heating, but were not yet prepared to report results. 

Mr. Martin (Martin Anti-fire Car Heating Company), by 
request, described his system at considerable length, answering 
many questions from members. 

Mr. Rhodes said that when electric lighting was introduced 
the impression was that gas would be dispensed with. In prac- 
tice both are used, one to help the other. Something similar 
will probably happen with car heating. Fire in the locomotive 
rarely causes fire in wrecks, because it is properly protected. 
Stoves could be made equally safe. 

The discussion was further continued by Messrs. Mead, 
Townsend, Barr, Martin, Schlacks, Quayle, Forsyth, Kirby 
and Pullman. 

Mr. Sinclair said that there was no danger from the explosion 
of steam pipes in the cars, the steam having too lowa pressure. 

Mr. Kirby said that the Lake Shore road would apply the 
Martin system to a suburban train for trial. It was also stated 
that the Rock Island road would try the Westinghouse heater. 

The Interchange Rules were then taken up. Rules 17, 18 
and Ig were approved. Rule 15, it was voted, should be 
amended by substituting the words ‘‘kind and quality of 
material ” for ‘‘kind of material.” Amendments to Rules 16 
and 20 were also suggested. 

It was decided to continue the subject of Car Heating at the 
March meeting ; to be opened by Mr. William Forsyth. The 
balance of the Interchange Rules will also be discussed, the 
subject to be opened by Mr. Mead. 





> 


Steel Rail Prices in Europe.—A contract for 13,000 tons 
of steel rails for a new line in Portugal was recently let to the 
Bochum Steel Works in Germany at 112 francs ($21.75) per 
ton. Bids were received from Krupp at 113 francs and the 
Cockerill Company at Seraing, Belgium, at 126 francs. 

An order for 21,000 tons of steel rails for Italy has been 
divided, the Ebbw Vale Company (England) taking part at 112 
francs, Bolckow, Vaughan & Co., England, part at 120, and 
the Cockerill Company, Belgium, the rest at 120 francs. 

The Council of Public Works of Italy has recommended that 
the bid of the Terni Steel Works be accepted for the supply of 
150,000 tons of steel rails for new branch lines. Delivery is to 
extend over four years, the price to be 169 lire ($32.75) per 
ton loaded on cars at the works. 
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PERSONALS. 





Mr. D.W. C. Perry is Chief Engineer of the Parsons & Pa- 
cific, a new Kansas road. 

Mr. T. Marino is now Assistant Engineer of the new 
Augusta & Chattanooga road in Georgia. 

Mr. A. J. Vosburgh is Chief Engineer of the Ripley & Mill 
Creek Valley, a new West Virginia railroad. 

Captain Henry M. Adams has been promoted to be Major, 
Corps of Engineers, in place of Suter, promoted. 


Mr. William Cappeller has been appointed Railroad Com- 
missioner of Ohio, to succeed Mr. H. C. Apthorp. 

Mr. Thomas Downing has resigned his position as Master 
Mechanic of the St. Paul, Minneapolis & Manitoba road. 


Passed Assistant Engineer Frank H. Bailey, U. S.N., 
has been assigned to duty at Cornell University, Ithaca, N. Y. 

Mr. R. H. Temple has been appointed Chief Engineer of 
the new Tennessee Midland Railroad, with office in Memphis, 
Tenn. 

First Lieutenant William M. Black has been promoted 
to be Captain, Corps of Engineers, in place of Adams, pro- 
moted. 

Mr. H. W. Hamilton has been appointed Superintendent 
of Construction of the Minneapolis, Sault Ste. Marie & Atlan- 
tic road. 

Mr. E. P. Moulton has resigned his position as Master 
Mechanic of the Vermont Division of the Boston & Lowell 
Railroad. 


Mr. J. R. Hoffman, Engineer of the Carthage & Adiron- 
dack Railroad, has resigned his position and has gone to 
Colorado. 

Second Lieutenant Hiram M. Chittenden has been pro- 
moted to be First Lieutenant, Corps of Epgineers, in place of 
Black, promoted. 


Naval Constructor Fernald has been ordered to San Fran- 
cisco, where he will supervise the construction of the new 
cruiser Charleston. 

Mr. William J. Cochran, Sr., has been appointed Master 
Moulder of Ordnance, and has been assigned to duty at the 
Washington Navy Yard. 

Mr. T. H. Perry, Chief Engineer and Purchasing Agent of 
the Lake Erie & Western road, is continued in that position on 
the reorganization of the company. 


Mr. George A. Ferguson, Master Mechanic of the White 
Mountains Division of the Boston & Lowell road, has been 
given charge of the Vermont Division also. 

Mr. O. D. Richard has been appointed Engineer of the 
Lake Shore Division of the Lake Shore & Michigan Southern 
Railway, in place of L. C. Brewer, resigned. 

Mr. William Rogers, fo1 some years past General Super- 
intendent of the Central Railroad of Georgia, has been ap- 
pointed Assistant to the President of that company. 

Mr. D. H. Blackham has resigned his position as Superin- 
tendent of the Susquehanna Division of the New York, Lake 
Erie & Western road, on account of continued ill health. 


’.Mr. Ross Kells has been appointed Superintendent of Mo- 
tive Power of the New York, Pennsylvania & Ohio divisions 
of the New York, Lake Erie & Western road, with office at 
Cleveland, O. 


Mr. Nathan P. Hobart, of New York, has been appointed 
Chief Engineer of the Vincennes & New Albany, a new rail- 
road in Indiana. His headquarters will be in New Albany, 
Ind., for the present. 

Mr. W. H. Starr, late Roadmaster of the Eastern Division 
of the New York, Lake Erie & Western road, has been pro- 
moted to be Superintendent of the Rochester Division in place 
of G. W. Bartlett, transferred. 


Mr. R. E. Hardaway, who has been Chief Engineer of the 
Americus, Preston & Lumpkin Railroad during its construc- 
tion, has resigned that position. His address will be at Tus- 
caloosa, Ala., for the present. 

Mr. William E. Good has resigned his position as Master 
Mechanic in charge of the Philadelphia & Reading shops at 
Reading, Pa. He will connect himself with a large manufac- 
turing enterprise in Philadelphia. 

Mr. W. T. Reed has been appointed Master Mechanic of the 
St. Paul, Minneapolis & Manitoba Railroad, with office in St. 
Paul, Minn., in place of Thomas Downing, resigned. Mr. 
Reed was recently on the Canadian Pacific. 


Mr. George G. Crocker, of Boston, has been appointed a 








‘ 


member of the Massachusetts Railroad Commission in place of 
Thomas H. Russell, deceased. He is a lawyer, and, like Judge 
Russell, will be the legal member of the Board. 


Mr. F. W. Sargent has been appointed Engineer of Tests 
of the Chicago, Burlington & Quincy Railroad in place of E. 
M. Herr, transferred to other duties. Mr. Sargent has been 
for some time employed in arranging the rail record of the road. 


Mr. A. M. Tucker, for some time past Superintendent of 
the Western Division, New York, Pennsylvania & Ohio, has 
been transferred to the main line of the New York, Lake Erie 
& Western road, as Superintendent of the Susquehanna Divi- 
sion. 


Mr. H. W. Reed, Roadmaster of the Savannah, Florida & 
Western, has been appointed Secretary of the Roadmasters’ 
Association of America in place of Mr. D. H. Lovell, resigned 
on account of ill health. Mr. Reed’s address is Waycross, 
Georgia. 

Mr. George W. Bartlett, late Superintendent of the Roch- 
ester Division of the New York, Lake Erie & Western road, 
has been transferred to the company’s leased New York, 
Pennsylvania & Ohio line as Superintendent of the Western 
Division. 

Mr. Morris S. Belknap, formerly on the Louisville & Nash- 
ville, and more recently Superintendent of the Vicksburg & 
Meridian and the Vicksburg, Shreveport & Pacific roads, has 
been appointed General Superintendent of the Central Rail- 
road of Georgia. 


Mr. Herbert Hackney has been appointed Assistant Sup- 
erintendent of Machinery of the Atchison, Topeka & Santa Fé 
Railroad. He is ason of Mr. George Hackney, the Superin- 
tendent of Machinery, and has had charge of some important 
work, on the road and elsewhere. 


Mr. William H. Stevenson has resigned his position as 
Superintendent of the New York Division of the New York, 
New Haven & Hartford road. He has been connected with 
that road for fifteen years. It is said that he will accept an 
important position on the New York & New England road. 


Mr. George Hackney, Superintendent of Machinery and 
Car Department of the Atchison, Topeka & Santa Fé Railroad, 
has had his authority extended over the Atlantic & Pacific and 
the California Southern roads, which are controlled by the 
Atchison Company. Mr. Hackoey’s office will remain at To- 
peka, Kan. 


Mr. George L. Fowler, Editor of the American Railway 
Publishing Company’s paper (the American Journal of Railway 
Appliances, the Street Railway Journal and Power), has been 
appointed First Assistant Commissioner to the International 
Railway Exposition to be held in Paris during the coming sum- 
mer. His address is No. 113 Liberty Street, New York. 


Mr. E. M. Herr, for some time past Engineer of Tests of 
the Chicago, Burlington & Quincy Railroad, has been ap- 
pointed Acting Superintendent of Telegraph, with office at 
Aurora, Ill. Mr. Herr has recently been giving much atten- 
tion to telegraphic work, especially in connection with the ap- 
plication of the quadruplex system to the company’s lines. 


Mr. Henry Cope Whitehouse has succeeded in calling the 
attention of the Egyptian Ministry of Public Works to his pro- 
ject for restoring the ancient Lake Meeris as a storage reser- 
voir in which a portion of the overflow of the Nile can be re- 
tained and used for irrigation in the dry season. Engineers 
are to make a careful examination and report on Mr. White- 
house's plans. 


Mr.R. R. Bridgers, Jr., has been appointed Engineer of 
Maintenance of Way of the Western North Carolina Division 
of the Richmond & Danville Railroad. Mr. Bridgers has been 
for some time on the Pennsylvania Railroad in the mainten- 
ance of way department ; he is a son of Hon. R. R. Bridgers, 
for many years President of the Wilmington & Weldon Rail- 
road Company. 


Mr. C. C. Wrenshall, Engineer of Maintenance of Way of 
the Northern Pacific, has resigned to accept the position of 
Superintendent of the Woodstock Iron & Steel Company, at 
Anniston, Ala. He will have charge of the building of that 
company’s furnaces and steel works, and also of the location 
and construction of a railroad from Anniston to Gadsden, 
which-the company intends to build. Mr. Wrenshall has been 
with the Northern Pacific since that line was completed. 


Captain A’ W. Greely, Fourth Cavalry, has been appointed 
Chief Signal Officer of the Army, with the rank of Brigadier- 
General, to succeed Gen. W. B. Hazen, deceased. Capt. 
Greely served through the war, having enlisted as a private in 
the 19th Massachusetts Regiment in 1861. After the war he 


| received a commission in the Regular Army, and for 18 years 
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past he has been in the Signal Service, for several years being 
second in command. He is well known to the public from his 
service in the Signal Corps and from his connection with Arc- 
tic explorations. 


Mr. John W. Cloud will succeed Mr. R. H. Soule as Super- 
intendent of Motive Power of the New York, Lake Erie & 
Western road. Mr. Cloud has served in the motive power 
department of the Pennsylvania Railroad for a number of 
years ; for six years past he has been Engineer of Tests, and 
on the death of Mr. J. B. Collin last year, he was appointed 
Mechanical Engineer also. Mr. Cloud joined the Master Car- 
Builders’ Association in 1883, as representative member for the 
Pennsylvania Railroad, and has since taken a prominent part 
in its proceedings. 

Mr. R. H. Soule has been appointed General Manager of 
the New York, Lake Erie & Western Railroad. The office is 
a new one on that road, and Mr. Soule will take part of the 
work heretofore performed by Vice-President Felton. Mr. 
Soule is still a young man, having been bornin 1849. He 
graduated from Harvard College and entered the service of the 
Pennsylvania Railroad as a draftsman in the Altoona shops in 
1875, receiving a position as assistant in the test department 
two years later. After two years of test and inspection work 
he was made Superintendent of Motive Power of the Northern 
Centralsroad in 1879, and in 1881 was transferred to the Phila- 
delphia & Erie. A year later, he was again transferred to the 
Pittsburgh, Cincinnati & St. Louis road, and in 1883 he re- 
signed his position there to become Superintendent of Motive 
Power of the New York, West Shore & Buffalo road, where he re- 
mained until December, 1885, when he was made Superintendent 
of Motive Power of the New York, Lake Erie & Western, suc- 
ceeding Mr. F. M. Wilder. On the Erie, Mr. Soule has been 
occupied in reorganizing the motive power department thor- 
oughly, and it has doubtless been his efficient work there which 
has led to his promotion. Mr. Soule joined the Master Car- 
Builders’ Association as a representative member, and has been 
prominent both in the conventions and in committee work. 


Notes and News. 


Cable Railroad in California.—The San Jose & Santa 
Clara Railroad Company has been organized to build a cable 
railroad 10 miles long from San Jose, Cal., to Santa Clara and 
Alum Rock, 


New Steamer for the Allan Line.—Bids have been 
asked for in Glasgow for a new steel steamer of 5,000 tons 
for the Allan transatlantic line. The new steamer is to 
have triple-expansion engines. 


American Machine Tools for France.—The Bridgeport 
(Conn.) Machine Tool Works recently shipped to France 
some machinery, which is said to be the first part of a very 
large order for tools for making fire-arms for the French 
Government. 


Elevated Railroads in Cincinnati.—A bill has been pre- 
sented to the Ohio Legislature providing for the organization 
of companies to build elevated railroads in Cincinnati. The 
routes proposed must be inspected and approved by the Rail- 
road Commissioner. 

The Hancock Inspirator.—The Hancock Inspirator Com- 
pany celebrated the manufacture of the 100,oooth inspirator by 
a dinner at the Quincy House, Boston, on the evening of Feb- 
ruary 21. A number of guests were present, and appropriate 
speeches were made. 

Heavy Rails.—The Société Cockerill, at Seraing, Belgium, 
is rolling some rails of the Sandberg pattern, weighing tor lbs. 
per yard. These will. be the heaviest rails ever made, and 
are to be used at certain points on a Jine where trains are 
run at very high speed. 


Shreveport Sewerage System.—A system of sewerage has | 


been finally arranged for the City of Shreveport, La., and 
a contract for the work has been let to Samuel R. Bullock 
& Co., of New York. The pipes will be supplied by Black- 
mer & Post, of St. Louis. 


Elevated Railroads in Chicago.— The Chicago Rapid 
Transit Company has taken steps to secure right of way for an 
elevated railroad through State and other streets. The project 
meets with much opposition, but the company promises to be- 
gin work early in the spring. 

Hawkesbury River Bridge.—Work was actually begun 
on the foundations of this Australian bridge in October, and 
early in January one pier was down 15 feet in the solid, with 


| 











25 feet of concrete in it and 50 feet of the iron shell in place, 
and another caisson nearly ready for launching. 


Railroads in the Italian Army.—The Engineer Corps of 
the Italian Army, under a new reorganization, is to include 
four companies of railroad men, experienced in the con- 
struction and operation of railroads, and one company of 
men competent to build and operate telegraph lines. 


Improving the New York Canals.—Bills are before the 
New York Legislature providing for the improvement of the 
Erie and the Champlain canals. One bill provides for the 
expenditure of $500,000 for the purpose of lengthening locks 
near Syracuse, while another provides for more extensive 
works, 


Price of Locomotives in England.—lIt is reported that the 
Lancashire & Yorkshire Railway has recently placed an order 
for thirty locomotives at £37 Ios. a ton (equal to $180), which is 
said to be the lowest figure ever touched for that class of work. 
The Vulcan Foundry Company, Newton-le-Willows, is the con- 
tractor. 


Cannon Making in Japan.—The German correspond- 
ent of The Engineer says: ‘‘ According to news from Berlin, 
Krupp has lately made an arrangement with the Japanese Gov- 
ernment to establish a branch of his cannon-making business 
in Japan, and is to manufacture all the heavy artillery the Gov- 
ernment may require.” 


American Brake Company.—This company has been mak- 
ing additions to its works in St. Louis, including a new ma- 
chine shop with a full equipment of tools. This has given 
the Superintendent, Mr. G. H. Poor, an opportunity to re- 
arrange the works with a view to promoting economy and con- 
venience in working. 


Grade Crossings in Connecticut.—The Connecticut Rail- 
road Commissioners, like their Massachusetts brethren, recog- 
nize the fact that highway grade crossings over railroads are 
a nuisance not to be tolerated in a thickly inhabited country, 
and in their report they strongly urge the passage of a law pro- 
viding for their complete abolition 


Prince Edward Island Tunnel.—A company has been 
organized with $5,000,000 capital stock to build the proposed 
tunnel under Northumberland Straits, to connect Prince Ed- 
ward Island with the mainland of New Brunswick. The 
company asks the Canadian Government to guarantee 4 per 
cent. interest on the cost of the work. 


American Institute of Mining Engineers.—The officers 
chosen at the Scranton meeting to serve for the ensuing year 
are: President, Prof. Thomas Egleston; New York.- Vice-Presi- 
dents, John Birkinbine, Philadelphia; J. F. Holloway, Cleve- 
land, O.; E. S. Moffat, Scranton, Pa. Member of the Board 
of Managers for two years. C. Kirchhoff, Jr., New York. 


Heavy Guns.—Commander G. W. Sumner, U. S. N., con- 
tributes a paper to the Army and Navy Journal, in which he 
argues very strongly against the efforts recently made to secure 
further experiments with cast-iron guns. He claims that such 
experiments would be merely a waste of time and money, in View 
of the experience already had with such guns in this and other 
countries. 


Southern Coast Defenses.—A convention was held at De 
Funiak Springs, Fla., February 8, at which memorials were 
prepared for presentation to Congress, asking that steps may 
be taken tu provide proper defenses for the Southern Atlantic 
and Gulf ports ; also asking for the establishment of a manu- 
facturing arsenal in the mineral region of Georgia, Alabama 
or Tennessee. 

Steel Ties in England.—The Northeastern Railway Com- 
pany (England) has recently placed with Bolckow, Vaughan & 
Co. an order for 2,000 tons (about 20,000 ties) of steel ties of 
the pattern adopted onthe road. This, it is understood, is the 
first instalment of a very heavy contract. Bolckow, Vaughan 
& Co. have now at their works, at Eston, a special plate for 
making these ties. 


Electricity, Effects of in Iron When Cooling.—Lieut. 
Zalinsky, the inventor of the dynamite gun and submarine 
torpedo boat, it is reported, on the authority of the Vew 
York Herald, has been making some preliminary tests which 
have shown that iron cooled while a strong current of 
electricity was passing through it was_ increased fully one- 
half in tensile strength and ductility. 


Underground Telegraph Lines.—A London correspondent 
of Science says that during the controversy on overhead versus 
underground lines in England, the following statements have 
been put forward on authority: The English Post-office has 


20,000 miles of underground lines, as against 22,000 in Ger- 
many. The cost of an underground wire is £350 per mile, and 
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of every additional wire, £15, as against £35 and £10 respec- 
tively for overhead wires. Underground wires diminish the 
speed of signaling from 25 to 75 per cent. over long distances. 
The cost of renewal and maintenance is about the same in both 
cases. 


Close of an Old Mill.—The Fall River Iron Works, at Fall 
River, Mass., which were started in 1842, have been closed 
permanently. The mil] made nails, hoop, band and bar iron, 
and its capacity was about 11,000 tons of finished iron yearly. 
The reason for closing is that the owners have found it im- 
possible to compete with mills in Pennsylvania and other 
States close to the supplies of fuel and raw material. 


Hardness of Metals.—In describing his instrument for de- 
termining the relative hardness of metals, by scratching with a 
weighted diamond—the harder the metal the heavier being the 
weight—Mr. T. Turner has remarked that the true hardness 
did not vary, as was commonly supposed, according to the 
tenacity, and that accounted for the difference which was often 
seen in the wear of railway rails. He also pointed out that in 
cast-iron the softest metal was really the strongest. 


The Industrial Problem.—The American Machinist says 
that, ‘‘ the great industrial problem is the discovery and adop- 
tion of some plan to afford work for the unemployed,” and 
thus concludes its article on the subject by saying, ‘‘ we believe 
that no other remedy exists for getting rid of the growing army 
of enforced idlers, than cutting down the hours of daily labor.” 
This is a very simple remedy for this wide-spread evil, and, like 
homeepathic medicine, will be pleasant for the laborer to take. 


Russian Ship Canal.—Some attention has been directed 
in Russia to a project for a second connection between the Sea 
of Azof and the Black Sea by a canal through the Isthmus of 
Perekop, which connects'the Crimea with the main land. As 
now outlined it is proposed to build a canal 12 feet deep and 65 


feet wide through the Isthmus, with ports at each end. The’ 


object of the canal is to avoid the dangerous navigation of the 
Straits of Kertch. 


Safety Heating and Lighting —An Omaha letter says 
that a new plan for securing safety is to be tried on the Union 
Pacific road. It is proposed to have an iron car attached to 
the train, in which will be a boiler to supply steam for heating 
the cars and the reservoir containing gas for lighting them. 
No fire will be allowed in any other car, and, as the gas lights 
in the passenger cars will be at once extinguished in case of 
accident, it is believed that danger of fire will be almost entirely 
removed. 


Profits for Employes.—H. K. Porter & Co., in Pittsburgh, 
builders of light locomotives, recently issued a circular to 
their employés, saying that during the year just closed the 
work in the shops had been exceedingly well dune. To show 
their appreciation of honest endeavor and fair dealing they 
therefore make cash presents to all the men in the shops, 
on the following scale: Foremen, $50 each ; gang-bosses, $25 
each; mechanics, $15 each; laborers, $10 and apprentices 
$5 each. 


Electric Locomotives in London.—Trials have been made 
in London of the Elieson electric locomotive. This is a motor 
driven by a storage battery, the motor being placed below the 
vehicle and communicating its power to the wheels by bevel 
gearing. The locomotive weighs 6% tons and the car attached 
to it2% tons, empty; the car will carry 46 passengers. Lo- 
comotives of this pattern are to be used on a suburban section 
of the North Metropolitan Tramway Company’s line. The 
run is § miles each way. 


New Ships for the Navy.—The House Committee on 
Naval Affairs recommends the passage of a bill providing 
for the construction of two steel cruisers of 4,000 tons bur- 
den, to be of the same type as the Mewark, now building ; 
four steel gunboats of 1,700 tons displacement, and one 
steel torpedo boat for cruising, to be about 150 feet long 
and capable of making 20 knots an hour. The cost of the 
cruisers is not to exceed $1,300,<00 each, without arma- 
ment; of the gunboats, $525,000 each; and of the torpedo 
boat, $100,000. 


Natural Gas in Ohio.—A syndicate has been formed to 
pipe natural gas from the wells at Findlay, O., to Columbus 
and Cincinnati. A 4-inch main will be laid. The sydicate 
controls light wells with an average product of 30,000,000 cu- 
bic feet. 

In Wood County there are now 18 wells, producing an aver- 
age of 44,000,000 cubic feet of gas daily. 

Arrangements are in progress to put down pipes from the 
gas wells in Mercer County to Dayton, Springfield and other 
manufacturing towns. 
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Wind Derailments on Narrow-Gauge Roads.—A severe 
wind-storm on February 18 proved too much for the narrow- 
gauge roads in Colorado, no less than four trains having 
been blown from the track. On the Denver & Rio Grande 
a passenger train of 5 cars was blown from the track, and 
a freight train of 20 cars was also derailed, both near Col- 
orado Springs. On the Denver & South Park a passenger 
train of 3 cars was blown down a bank near Morrison and 
another passenger train was b!own from a bridge near Como ; 
in the last accident several passengers were hurt. 


Large Stationary Engine.—Douglas & Grant, of Kirk- 
caldy, Scotland, have nearly completed a compound Corliss 
Engine of unusual size for a cotton mill in Bombay. The 
engine has a high-pressure cylinder 40 inches, and low-pres- 
sure, 70 inches diameter, the stroke being 6 feet. The fly- 
wheel is 30 feet diameter by 8 feet 6 inches face, and is 
grooved for 38 wire ropes, by which the power is to be trans- 
mitted to the different sections of the mill. The steam pressure 
is to be 100 Ibs. and the engine is to run at 60 revolutions, 
it is expected to work up to 2,500 H. P. without difficulty. 


New Bridge Contracts.—Contracts for two important 
bridges have recently been let. The first is for a steel bridge 
over the Ohio River, between Cincinnati and Covington, for the 
Chesapeake & Ohio or Huntington system of railroads. This 
bridge will be built by the Phoenix Bridge Company at Phoenix- 
ville, Pa.; the cost will be about $1,000,000. 

The <econd contract is for a bridge over the Mississippi at 
Fort Madison, la., for the Chicago, Santa Fe & California, which 
is the Atchison, Topeka & Santa Fe extension to Chicago. The 
Union Bridge Company has the contract for this bridge, which 
has been designed by Mr. Octave Chanute. 


Iron-Clad for the Spanish Government.—A large iron- 
clad, named the /Pe/ayo, constructed for the Spanish Govern- 
ment by a French company, was launched at Toulon, re- 
cently, having been commenced in April, 1885. The vessel 
is 105 meters long by 20 wide, and of 9,900 tons. The two 
engines are of 6,800 horse-power, which can be increased to 
8,000, and the two screws, each weighing 7,500 kilogrammes, 
give a maximum speed of 16 knects an hour. The cost is 
14,500,000f., exclusive of that of the hydraulic apparatus and 
artillery, and the ship will be completely equipped in another 
year. 


Heating Railroad Cars.—Mr. Albert L. Murdock, of 
Boston, sends to the 7vamscript of that city the following 
letter: ‘‘ There are at the Patent Office, Washington, 300 
models for heating railroad cars and not one adopted by any 
railroad company in the United States and never will be until 
public opinion forces them to action. I will deposit $500 in 
bank on notice of any one equipping a train of five cars, and 
after running three months, if accepted by the railroad company 
and an order is given to equip 25 cars, the sum shall be payable 
on presentation of the contract to the inventor of the first 
method that is accepted.” 


Compound Engines for an Italian Iron—Clad.—Messrs. 
Maudslay, Sons and Field, the celebrated English engineers, 
are building large compound engines for the new Italian 
armor-clad // Re Umberto. According to the contract, these 
engines are to be of 19,500 horse-power, which is about 7,500 
horse-power more than that of any vessel yet designed for 
the British Navy. It is stated that they will actually in- 
dicate 21,000 horse-power, or 9,000 more than any vessel in 
the British Navy. These engines, completely made of steel, 
are expected to drive the // Re Umberto, fully equipped, 
about 20 knots per hour. 


Imports of Iron and Steel.—The total imports of iron and 
steel into the United States last year, as given by the Bureau 
of Statistics of the Treasury Department, were 1,098,562 tons, 
of a total value of $41,630,688 ; against 578,476 tons valued 
at $31,144,552 in 1885. 

The leading articles imported were: Tin plates, 257,686 tons; 
steel blooms and billets, 149,287 tons; wire rods, 136,965 tons ; 
steel rails, 41,581 tons; pig-iron, 361,768 tons; scrap-iron, 
87,103 tons, 

The imports of iron ore for 1886 were 1,039,433 tons, 
against 390,786 in 1885. This ore came chiefly from Cuba 
and Spain, with a small quantity from the island of Elba. 


Harlem River Bridge.—The pneumatic caisson for the 
new Harlem River bridge, 54 by r1o4 feet, outside measure- 
ment, and one of the largest in this country, is making satis- 
factory progress. It has struck rock on one edge, 17 feet 
down, the rock at the other edge being 42 feet down. 
Drills worked by compressed air are now at work on the 
rock and the caisson will probably be down to place by 
April 1. Dynamite is used exclusively for blasting. The ma- 























Vol. LX], No. 3) 


cn ct JOURNAL. : 








terial is removed Re through air-locks, four buckets, 
holding one- -quarter yard each, passing through the lock at 
once. This caisson was built in place, a sheet pile coffer- 
dam being built around the site, filled in with silt from the 
bed of the river. 


Chicago Manual Training School.—This school, now in 
its tourth year, has made encouraging progress under the 
direction of Dr. Belfieid. The total number of pupils en- 
rolled is now 190. The course is a three years’ one, and 
embraces instruction in mathematics, science, language, draw- 
ing and shop-work during the entire period. The requisites 
for admission are, that the candidate be at least fourteen 
years of age and be able to pass a satisfactory examination 
in reading, “spelling, writing, geography, English composition 
and arithmetic. The school has a well-equipped wood-room, 
foundry, forge-room and machine-shop, and ample appara- 
tus for teaching the various subjects in which instruction is 
given. 

Railroads in Ecuador.—The Government of the South 
American State of Ecuador has granted a concession to Messrs. 
Finley and Wiswell, two American engineers, to build a rail- 
road from Quito, the capital, to the port of San Lorenzo. It 
is understood that capital has been secured in New York. 
A preiiminary survey has been made of the road. which will be 
about 120 miles long, and a practicable route has been found. 

By the terms of the concession the Government of Ecuador 
grants a subsidy equivalent to 6 per cent. upon $27,000 per 
kilometer (equal to about $45,000 per mile). This grant is not 
in the nature of a guarantee or claim upon the revenues, ut is 
a direct donation and is secured to the railroad company by 
charge upon the customs revenues of the port of San Lorenzo. 

Electric Lighting in the British Navy.—The official 
trial of the electric light installation on board H. M. S. Severn 
took place at Chatham Dockyard, and proved entirely success- 
ful. The dynamos were Goolden-Trotter A type, one of 200 
ampéres, driven by a Willan’s central-valve two cylinder en- 
gine at 4oo revolutions, and another of 1ooampéres driven by 
a Willan’s three-cylinder tandem engine,also at 400 revolutions. 
The installation consisted of 171 Swan lamps of 16 candle- 
power, 80 volts, and two Latimer, Clark, Muirhead & Co.’s 
projectors, each running a search light of 100 ampéres. The 
installation was fitted up by the firm of Goolden & Trotter, of 
Westminster, the entire work having been carried out by their 
own staff. 


Suit for Infringement of the Patent ofthe Miller Coupler. 
—The case of the heirs of the late Ezra Miller against the 
Pennsylvania Railroad Company for damages amounting to 
over $100,000 for the infringement of the patents granted to 
Miller in 1863, 1865 and 1866 by the use of the Janney coup- 
ler was recently decided before Judge Cox and a jury in the 
U.S. Circuit Court in New York. This is the first time that 
the Miller patents have been in litigation. The Court held 
that the 1863 patent was limited in terms and that the Janney 
device did not infringe it. The Judge then directed that a ver- 
dict on the other pdtents should be given for 6 cents damages, 
which was consented to by the counsel for the Pennsylvania 
Railroad Company. 

Coal Production of the United States.—The production 
of coal in the United States for seven years past is estimated 
iby Bradstreet’s as follows, in long tons: 





Bituminous. Anthracite. Total. 
Saal asia this wend > Kael 374138,000 25,400,000 62,588,000 
ashe ced «aie 42,826,000 30,900,000 73,726,000 
PP ETE ee eS 51,523,000 31,550,000 83,073,000 
dbs 0ds nd vinden 57,805,000 34,450,000 92,255,000 
io cuenen 4,000,000 334319,000 93,319,000 
nus 4 a0n Sale cana 58,300,000 34,258,000 92,558,000 
Joducetis ccbepellosvaeees 66,200,000 34,814,000 101,014,000 


The increase last year over 1885 was inost notable in Penn- 
‘sylvania, Indiana, Virginia, West Virginia and Maryland. 
Pennsylvania furnished all the anthracite and 44 per cent. of 
the bituminous coal in 1886, or over 63 per cent. of the entire 
product. 


New Guns for the Army.—The Army and Navy Journal 
says: ‘‘ Weare informed that the Ordnance Department are 
proposing to so alter the Springfield Rifle as to avoid, if possi- 
ble, the necessity for adopting a quicker firing gunin the shape 
of a magazine arm. Just what changes are in contemplation 
we do not learn. As soon as Col. Buffington, of the Spring- 
field Armory, has completed some experiments he is conduct- 
ing, they will beannounced. It is not expected that the gun 
can be made a self-loader, but the idea seems to be to have 
the breech block so arranged as as to admit of the most rapid 
loading withthe hand. Gen. Kelton has also an improvement 
on the Springfield gun which it is thought possesses considera- 
ble merit. He is now in consultation with the Ordnance De- 
partment with regard to it.” 


| the navigation interests, whose representatives hold, with muc 





Lectures on Railroad Management.—Professor E. R. A. 
Seligman, .of Columbia College, New York, delivers this 
winter to the students a course of lectures on railroad history 
and management. The course is outlined as follows: 

1. Railroad history and development in the United States, 
England and the Continent of Europe. 

2. Relations of railroads to investors in their securities. 

3. Relations of railroads to the public. 

4. Relations of railroads to their employés. 

5. National and State legislation on railroads in the United 
States. 

6. The question of State or private ownership of railroads. 


Illinois Coal Mines.—The reports of the State Mine In- 
spector show that in 1886 coal was mined in Illinois in 50 
counties, at 789 mines and openings. There were 25,846 
employés at these mines, and 235 machines used. The total 
output for the year was 9,246,435 tons, a decrease of 5% per 
cent. from 1885. The average value per ton at the mines was 
$1.11. 

The reports of accidents to miners show that 52 men were 
killed and 169 injured, a total of 221 casualties. One life was 
lost for 497 employés, or one life for 177,816 tons of coal 
mined. 

The total number of escapement shafts in mines is now 310, 
against 137 in 1884, and the total number of mechanical ven- 
tilating fans erected dnring the year was 48, making 152 now 
in use. 


New Locomotives for the New York Elevated Roads. 
—The Manhattan Company is having 25 new locomotives built 
for its elevated lines in New York City at the New York Loco- 
motive Works, in Rome, N. Y. Like so many of the engines on 
the elevated roads, the new ones are of the Forney pattern; they 
have cylinders 12 inches diameter and 16 inches stroke. The 


‘chief peculiarity of these engines is the use of the Belpaire boiler. 


In these boilers the fire-box is 55 inches long inside and 43 inches 
wide at the bettom, tapering to 324% inches at the top. The 
outside fire-box is 62% inches long and 49% inches wide at the 
bottom, tapering to 38% inches at the top. The fire-box crown- 
sheet is stayed to the flat, external crown-sheet by stay-bolts 
spaced 4% inches apart; these stay-bolts are I inch diameter 
and 22 inches long. The boiler is 42 inches diameter of barrel 
and has 162 tubes, 7 feet 54 inches long. 


Electric Lighting.—Mr T.C. Martin, in the L£éectrical 
World, gives the following estimate of the progress made by 
two leading systems of electric lighting in the United States, 
the Brush lights representing the arc and the Edison the in- 
candescent system. The number of lights in use has been as 


follows: 
Brush Lights. Edison Lights. 
te Oe Rei sian ? ,O0o 5,122 
GROW nis Sadeccdshiae une avees 12,000 29,192 
nk RE EP pee pean Pee ge eel 24,000 64,856 
1884..... 48,000 98,020 
GN 65 si ccd cee Al ee we keans 96,000 132,875 
RODD 6i:-50 bn Saitek Regi Re niged~ deb o RewAS hs «eee 181,463 


Mr. Martin estimates the total investment at the close of 1886 
in local electric-light plants and in establishments for the 
manufacture and repair of such plants at $150,750,000. 


Underground Telegraphs.—At the recent annual meeting 
of the Associated Chambers of Commerce of the United King- 
dom, Mr. Linley Watson (Scotland) moved: ‘‘ That 
in consequence of the frequent interruption of telegraphic 
communication by storms, the Government be requested 
to take steps to have the principal lines of wires con- 
veyed under ground.” He explained that it was only 
intended to apply to the great telegraphic lines of com- 
munication which, in the interests of the country, it was so 
necessary to maintain uninterrupted, and he referred to the 
serious wreckage of wires last month which had paralyzed the 
commercial world, and said that such breakdowns would occur 
again and again until aerial wires were abandoned, and the 
main lines were placed underground. The resolution was 
agreed to, and it was determined that a representation should 
be made to the Government. 


Winter Bridge over the Detroit River.—A plan for a 
railroad bridge over the Detroit River, to be used only in winter 
when navigation is closed, has been submitted by Chief Engi- 
neer J. D. Hawks, of the Michigan Central Railroad. The 
plan is for a bridge with two draw-spans, one with 200 feet 
opening near the Michigan side, and one with 300 feet opening 
on the Canadian side of the river. There will also be five 
fixed spans, one of 200 and four of 300 feet each. In addi- 
tion to these, there will be a span of 400 feet over the main 
channel, to be removed when navigation is open. 

This plan is said to have met with approval from a committee 
of Congress. Should it be pressed it will be strongly opposed 
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reason, that if so expensive a structure is once built, it will not 
be long before some plan is devised for using it in summer as 
well as in winter. 


Continuous Brakes in England.—The return for the six 
months ended June 30, 1886, showing the extent to which 
the continuous brakes are used on the principal railways of 
Great Britain, has been issued. It shows that the total 
stock fitted with continuous brakes, complying and not com- 
plying with the requirements of the Board of Trade, for the 
six months ending June 30 last, and the stock not so fitted 
were : 


Locomotives, Carriages, 
Number. Percent. Number. Per cent. 
With continuous brakes.... 6,631 89 43,238 83 


Without continuous brakes 840 11 8,552 17 

Of the total train mileage reported on the railroads for 
the half-year, 84 per cent. was run by trains with continuous 
brakes. 

During the half-year 358 engines and 3,030 carriages were 
added to the number provided with continuous brakes. 


Railroads in Porto Rico.—The Spanish Consul at New 
Orleans, Senor Don Arturo Baldasano y Topete, has re- 
ceived a circular from the home government requesting him 
to call the attention of the public to a recent decree con- 
cerning the construction of several railroads in Porto Rico. 
The Government promises the parties who may secure the 
contract an interest of 8 per cent. on the capital which will 
be invested by it, and also the exclusive control of the roads 
during 99 years. The work is to be completed in 6 years. 
A bond of $300,000 and a deposit of $100,000 are required 
by the contract. Mr. Baldasano states that the work to be 
done consists of five railroads, which will web the island so 
that every place will be in close communication. The Con- 
sul thought this was an opportunity fur some southern 
enterprise to do well, and therefore stands ready to give 
any further information desired. 


National Association of Stationary Engineers.—This 
Association has issued a circular setting forth its principles 
as adopted ai the annual convention held in Boston in Septem- 
tember last. The Association is not intended to be a trades- 
union in the ordinary sense, but an association for the purpose 
of elevating the trade and putting it on a better footing than 
heretofore. The objects sought to be attained are stated in the 
circular as foiiows : 

“‘t. To elevate the profession. 

‘**2, To secure a legal or recognized status for operating steam 
engineers, 

‘**3. To elevate and help its members. 

**4. To secure the confidence of steam users. 

‘**5. To prevent entirely the explosion of steam boilers. 

“*6. To permit only licensed engineers to operate boilers 
under pressure.”’ 


The Heaviest Gun Made in England .—The first 110-ton 
gun, the heaviest weapon ever made in England, was safely 
conveyed to the proof butts at Woolwich Arsenal, recently, 
for the purpose of undergoing its preliminary trials. The 
gun had previously been placed on the carriage from which 
it will be fired, and this, being fixed on a broad-gauge trolly, 
was easily taken over the Arsenal railway by four large 
locomotive engines. The carriage weighs nearly 100 tons, 
independently of the gun. The bore of the gun is 16¥ in., 
and it will fire a projectile of 1,800 lbs. weight, but the charge 
of powder cannot be determined until after full trial. The 
proof will begin with a small quantity and be gradually in- 
creased as the powers of the gun are demonstrated. A new 
powder, specially manufactured for very large guns at the 
Government works, Waltham Abbey, will be employed in 
the experiments. The gun was supplied under contract by 
the Elswick firm.—Zxgineering. 


Prices of Rails.—The /ron Age gives an interesting state- 
ment of the prices of steel and iron rails in the United States 
for a series of years. For the 13 years from 1848 to 1860, 
inclusive, the average price of iron rails was $58 per ton, 
the highest price being $81 in 1854, and the lowest $43 in 
1851. In the 13-yéars from 1861 to 1873, inclusive, the aver- 
age price was $78.15, the highest price being $153.75 (cur- 
rency) in 1864; and the lowest $36.50 in 1861. For the nine 

ears from 1874 to 1882, inclusive, the average price was 

.43 per ton, the highest being $68 in 1880, the lowest 
$32.50 in 1877. With 1882 the manufacture of iron rails in 
this country - practically ended, and the substitution of steel 
on the market was complete. 

The price of steel rails in the 13 years from 1874 to 1886, in- 
clusive, ranged from an average of $94.25 per ton (the highest) 
in 1874, to an average of $28.50 (the lowest) in 1885. The 


average price for the 13 years was $51.39. The highest single 
quotation was $117.50, early in 1874; the lowest, $26 in 
1885. The present price is about $40, which is above the 
average for the four years from 1883 to 1886, inclusive. 


Lifeboat Services.—It is reported that in England during 
the past year service in saving life was rendered by the gallant 
crews of the lifeboats of the Royal National Lifeboat Institu- 
tion, resulting in the rescue of 601 persons from danger, and 
in most cases from death. In addition to this long list of ser- 
vices in saving life, it should be added that as many as 33 ves- 
sels were saved by the lifeboats from total destruction, or were 
helped by them into a haven of safety. Besides the launches 
resulting in the saving of life, the lifeboats put to sea as many 
as 147 times in reply to signals of distress, only to find either 
that their aid was not really required, or that the signals had 
been made in error or improperly. 

In the year the Society also gave rewards for the saving of 
160 lives by means of shore-boats, fishing-boats and other 
means, so that the Institution was instrumental in rescuing a 
grand total of 761 lives during 1886, bringing up the number of 
lives it has saved since its foundation to 32,671. 


Heating Cars by Hot Air.—A new method of heating 
cars from the locomotive is to be tried on the Allegheny V 
ley road. The details are not yet completely arranged, b 
the general plan is described as follows by General Superin- 
tendent David McCargo: ‘‘ Heated air is absolutely safe, and 
can be generated from the locomotive at a trifling expense. 
The principle is similar to the air-brake principle and just as 
practicable. An air-pump forces the air along the cars for the 
brake system. Why should a pump not force heating air 
also? Plenty of air could be had from the fire-box of the 
engine. There is always plenty to spare, and in fact large 
quantities wasted. The hot-air method would cause no dan- 
ger, because if any break occurred there would be no pos- 
sible chance of fire or explosion. Of course if this plan is 
adopted all locomotives will be equipped with suitable ap- 
pliances to carry it out. I mean both freight and passenger 
engines, because the former are sometimes used on pas- 
senger trains.” 


Railroad in the Arctic Circle.—English papers announce 
the opening of the Lulea-Ofoten railroad, which extends from 
Gellivara in Swedish Lapland to the port of Ofoten on the 
west coast of Norway. The road is built to carry iron ore 
from the mountain range near Gellivara to Ofoten, whence it 
will be shipped to England. This ore is said to contain 70 per 
cent. of metallic iron, and with the opening of the new railroad 
it can be delivered at English ports at about the same price 
per ton as the Spanish ore from Bilbao, which is only 50 per 
cent. metallic iron. Gellivara is in latitude 67° north, so that 
the eastern terminus of the road is north of the Arctic Circle. 
Ofoten is only a little south of that circle, but it is stated that 
the influence of the Gulf Stream keeps the average winter 
temperature down to about 28° Fahr., so that no trouble is 
expected from the closing of the port by ice. It mav be sup- 
posed, however, that a railroad so far north would have some 
trouble from snow, especially as much of the line is in a moun- 
tain country. 


Cost and Consumption of Oil on British Railways.—The 
detailed accounts of the Manchester, Sheffield & Lincolnshire 
Company, says 7%e Engineer, show aresult which will surprise 
many of our readers in the fact that the saving effected in the 
locomotive department—the chief one in economy—is due, 
in a great measure, to ‘‘oil and tallow.” That a saving of 
nearly £2 000 could be effected in this one item alone need not 
be cause for astonishment, when we consider the enormous 
consumption of these articles for lubricating and illuminating 
purposes. A contemporary gives the annual consumption of 
oil upon the railways of the United Kingdom roughly, as fol- 
lows: Engineer's department, £30,000. Locomotive depart- 
ment, running, £225,000; shops, £25,000; carriage lighting, 
£40,000. ‘Traffic department, £40,000 ; general offices, etc., 
£10,000. Total estimated cost, £370,000; or, say, at 6d. per 
gallon, 14,800,000 gallons a year. The average cost per train 
mile of ‘‘ oil, tallow and waste,” in the locomotive running ex- 
penses is 0.267d. per train mile. Oil by itself may be taken at 
about 0.2. per train mile, which, on a fair aggregate mileage, 
would: give the £225,000 above estimated as the cost in this 
department on all the lines. 

New York Underground Railroad.—This company has 
been reorganized, and a contract for building the road has 
been let to the United States Subway Company. Appli- 


cation has been made to the Commissioner of Public Works 
for authority to open the streets in order to begin the 
work. The excavation required will be 25 feet wide and 15 
| feet deep. 


The directors claim that the company’s charter 
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gives all the authority needed to build the road, and that nearly 
all the property owners along the proposed route are in 
favor of it. The proposed route is from Broadway, under 
City Hall Park to Brooklyn Bridge, thence up Center street 
to City Hall Place, thence to Mulberry Street, northerly to 
Bleecker Street to Lafayette Place, under Lafayette Place to 
Astor Place, under Astor Place and Poole’s Theatre to Fourth 
Avenue at the Stewart Building, thence north under Union 
Square to Broadway, up Broadway to Eighteenth Street, 
thence to Madison Avenue and under Madison Avenue to the 
Harlem River. 

A branch will run from Broadway and Eighteenth Street to 
the southwest corner of Central Park, and another branch from 
City Hall Park to the Battery. 


Coast Survey Work.—Lieutenant Pillsbury, commanding 
the Blake, has started south for the season’s work, and will 
run several lines of current observations from Cuba to Yuca- 
tan, and from Cuba to Florida Reef, and thence northward to 
San Antonio. This is a continuation of the work of last year, 
which was so successful. The connection between the veloc- 
ity of the Gulf Stream and the advent of the tidal wave on our 
coast has been accurately determined, and the credit for this 
important discovery is due to Lieutenant Pillsbury. 

The steamer Patterson, which has been laid up since last 
October at the Mare Island Navy Yard, is being overhauled 
and painted, to return to survey work on the Alaska coast 
early in the coming spring. 

Lieutenant William H. Emory, who commanded the Sear 
on the Greely relief expedition, has been ordered to the 7hetis 
and will shortly sail for Alaska. He wiil investigate the seal- 
fisheries, and has received special instructions regarding the 
boundary line between Alaska and the British possessions. 


Racing Yacht on a New Model.—Lieutenant S. Sea- 
bury, U. S. N., has designed a new type of sloop yacht 
which is a compromise between the ‘‘skimming-dish” and 
“cutter.” The vessel submitted has been given a load line as 
fine aft as it is forward while the smaller angles of the cross 
sections with the center line insure a smaller change in 
the flotation plane by inclination. Naturally, a loss of ini- 
tial stability results, but then the greater draught en- 
ables ballast to be carried where it will do the most good. 
The proposed vessel has her greatest draught at the mid- 
dle of her length, which is also her greatest eross section. 
The Mew York Herald, which publishes plans “of Lieut. 
Seabury’s yacht, says: ‘‘ As an interesting experiment 
her plans are worthy of close study, and her performance when 
built will be watched with ‘eager curiosity. by nautical men. 
Her designer believes in her, and if she accomplishes half 
what is claimed for her she is perhaps destined to make a great 
revolution in the present methods of yacht construction in both 
the United States and Great Britain.” 


New York Water Supply.—The New York Aqueduct Com- 
mission has resolved, with only one dissenting vote, in favor 
of building the proposed Quaker Bridge Dam, in order to pro- 
vide an additional storage reservoir. The water-shed of the 
Croton River, it is believed, will yield a sufficient supply for 
the city for many years'to come, but the present‘ storage ca- 
pacity is insufficient, and in seasons of high water much water 
passes over the dam and is wasted. The new dam will form a 
reservoir or lake holding about 34,000,000,000 gallons more 
than can be stored at present. 

The proposed new dam, if built in accordance with the pre- 
liminary plans submitted by the Engineers, will be 1,025 feet 
long. It will be in the center 178 feet high from the present 
bed of the river and 278 feet from the rock foundation, which 
will be 100 feet below the river-bed. It is below the old Croton 
Dam and will be about 35 feet higher than that structure, which 
will thus be submerged entirely when the reservoir formed by 
the new dam is full. 

This vote of the Commission closes a long controversy over 
the best means of meeting the difficulties in the case. 


A Prairie Snow Yacht.—Dr. H. M. Wheeler, of Grand 
Forks, Dak., has designed and built a modified form of ice- 
boat for his own use. His new craft sails over the snow on 
the prairies at the rate of from 13 to 16 miles an hour, and 
even faster when there is a good hard crust on the snow, 
The yacht is 32 feet in length, width abeam 14 feet, mast 
20 feet, main boom 22 feet, gaff 12 feet, jibboom 11% feet. 
The runners are strong toboggans g feet long, the front ones 
being 1 foot, and the rear ones 6 inches wide. The front 
runners have a central shoe 2 feet long, projecting 144 inches 
to prevent drifting. The body. of the boat is raised above 
the runners 1foot. The frame work is 3 feet across the stern, 


and the tiller is attached directly to the rear runner. Dr, 
Wheeler says in his letter: ‘* Our country is a vast table land,: 
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and, with the exceptions of ravines and water courses, is ap- 
parently as level as the floor. We have no fences, except 
small enclosures for stock, hence we have plenty of ‘sea room.’ 
My mast is as high as will go under telegraph wires, and 
even now sometimes encounters them, on which account I 
have rigged an iron fender, shaped like an old-fashioned figure 
4, with a line running from front angle to bowsprit. When 
the front face of this 4 strikes a telegraph wire the wire 
bounds up and over it and the yacht passes along.” 


English Trade Unions.—An appendix to the report of the 
Chief Registrar of Friendly Societies for 1885 furnishes a list 
of 207 trade unions in England, together with details of their 
organization. It appears that the oldest union which is still in 
active existence is the Steam Engine Makers’ Society, which 
has its headquarter at Manchester and was established in 1824. 
Then come the General Union of Operative Carpenters and 
Joiners started at Liverpool in 1827, and the United Society 
of Boiler-makers and Iron Ship-builders, of Newcastle-upon- 
Tyne, originated in 1834. Every well-known trade is repre- 
sented on the list of unions, but there are also in addition such 
industries as stuff makers-up, card-setting machine tenters, 
drillers and cutters of the River Wear, Dutch yeast importers, 
trimmers and teemers, crabbers and singers, silk ballers, pot- 
ters’ mold-makers, card and blowing-room operatives, boot- 
top cutters, hammermen, tin-canister makers, carriage straight- 
eners, tape sizers, chippers and drillers, and rundlet coopers. 
The amalgamated chimney sweeps have a separate union, as 
likewise have the amalgamated showmen and amusement 
caterers. The latter union, however, was very short-lived; 
founded in 1884, it was dissolved in 1886. 


Russian Oil-Pipe Line.—The Russian Government has just 
granted a concession for a pipe-line to connect the Baku oil- 
fields with tbe port of Batoum on the Black Sea. The conces- 
sion is to last 20 years, with the proviso that the first line shall 
be completed within three years. The Government not only 
guarantees no interest. but stipulates that the pipe-line com- 
pany shall not, during the term of concession, own or have any 
interest in either oil wells or oil refineries. Wherever the lines 
traverse Government lands, no charge for right of way will be 
made, and everywhere the company will‘have the same rights 
and privileges as are granted to railroads. One-third of the 
pipes must be constructed in Russia, unless such is proved to 
be impossible. The_tariff for the pumpage of the oil has been 
fixed at from 10 to IL copecks a pound, equal to about 1.10 
cents a gallon. 

The whole lengthof the line will be 603 miles. The pipe- 
laying will be easy all along, except where the line crosses the 
Caucasian Mountains This will be accomplished at the Suram 
Pass, which is about 3,000 feet above the sea-level, by a series 
of pumping stations furnished with large Worthington pumps. 
The gravity of the oil itself will carry it from the summit of 
the pass down to the sea-level at Batoum. 


Open-Hearth Steel Production.—The American Iron & 
Steel Association gives the production of open-hearth steel 
in the United States last year at 245,606 tons, against 
149,381 in 1885. 

‘“‘The output of open-hearth steel in 1886 was produced by 
31 old and 8 new plants, located in eight States—New Hamp- 
shire, Massachusetts, New York, New Jersey, Pennsylvania, 
Ohio, Illinois and California. Of the new plants one is in Mass- 
achusetts, 6 in Pennsylvania and one in Ohio. Three open- 
hearth plants built prior to 1886 were not in operation in that 
year. At the close of 1886 there were also 9 new open-hearth 
plants which had either been built in that year but not put in 
operation, or were then building or were projected by respon- 
sible parties. Of these 5 were in Pennsylvania, 2 in Ohio and 
2in Indiana. 

‘* Pennsylvania’s share of the total production of 1886 was 
over 70 per cent. 

‘‘ The quantity of open-hearth castings produced in 1886 was 
not materially larger than in previous years, and was re- 
latively very small. The quantity of open-hearth steel rails 
produced in 1886 by open-hearth works was also very small, 
amounting to only 5,255 net tons, which were made in Penn- 
sylvania and California. Of the whole quantity 2,518 net tons 
were street rails.” 


Transmission of Power by Compressed Air.—A company 


is about to make the experiment in Birmingham, England, of ‘ 


transmitting power by compressed air over an area of about one 
square mile and a half, which will include about twenty-three 
miles of main pipes. Commenting on this a writer in Mature 
says : 5 
‘* This is the first time that an experiment of this kind has 
been tried in Britain. Power is distributed from a central sta- 
tion at Hull by the hydraulic system, but transmission by air 
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has hitherto only been tried in small installations at mines, 
quarries, in sinking piers, as at the Fourth Bridge, and in tun- 
nel-boring. In mines and tunnels it has very evident advan- 
tages, in that it keeps up a continual supply of fresh, cold air 
where ventilation is very much needed ; and therefore its un- 
doubted success at the St. Gothard works does not demonstrate 
its certainty of success for the distribution of power on a large 
scale to the workshops of a town where the atmosphere is 
bareably pure. Moreover, the pipe system of these small in- 
stallations have not been sufficiently long and complicated to test 
in any severe sense the liability to loss by friction, leakage and 
variation of temperature. 

“The results of the present experiment wiil therefore be of 
the utmost scientific value to engineers, and will be watched 
with corresponding interest.”’ 


School for Inventors.—Professor R. H. Thurston writes 
to the Scientific American that a pet project of the late John 
Roach was the foundation of a school for inventors. In 
this school he ‘‘ would make it possible for the needy in- 
ventor to find all the tools, apparatus for experimentation, 
facilities for construction and operation of his invention; 
whatever, in fact, he might in any way find useful in its 
development, and even the aid of experienced mechanics and 
of learned men of science, all placed freely at his disposal: 
so that he might, quietly and comfortably, go about his 
work with an assurance that, if there was anything at all in 
his notion, it should be most certainly and promptly and 
effectively given working form and useful application. 

‘Mr. Roach believed, as he said, that such an institution 
might, if properly organized and weil managed, be made to 
return to the country many times its cost by securing the 
immediate development of valuable inventions and their 
prompt applications where, without such aid, they might lie 
dormant and useless for years, or even be lost to the 
world altogether. As he put it, the successful development 
of a single such invention might give to the world. the 
equivalent of millions of dollars in facilitating production, 
saving lives and property or in promoting the comfort of 
the people.” 

Mr. Roach died before he felt himself in a position to 
carry out this project, and his ideas remained undeveloped. 


New Use for Blast-Furnace Slag.—The 4 merican Manu- 
facturer says that Mr. John Q. Everson and two well-known 
capitalists of Pittsburgh are organizing a company for the 
purpose of converting blast-furnace slag into mortar and other 
building material. 

Mr. Everson has experimented for some time and finds that 
if certain materials, known to himself, are added to the slag 
when it is run from the blast furnace into a pit prepared for 
that purpose, that it forms a hard substance suitable for mak- 
ing mortar, pavements, etc. 

It is the intention of the new company to at once erect a 
plant convenient to some large blast furnaces. The capital stock 
will be sufficient to erect a plant large enough to supply the 
demand for material next year. 

After experimenting with this slag compound for nearly three 
years, Mr. Everson has arrived at the conclusion that the uses 
to which it can be put are manifold, and he feels certain that 
before many months its manufacture will be one of the great 
industries of Pittsburgh and vicinity. His experiments, he 
claims, have shown him that blast-furnace slag makes the best 
and cheapest mortar. The bricks are durable and do not re- 
quire any kiln drying. The blocks made from it can be used 
in place of stone sills, lintels, cornices and belting course. It 
is excellent for cellar walls, as it keeps out all dampness. It 
will also, it is claimed, make a substantial and durable pave- 
ment. The making of subway conduits for electric wires is 
another use suggested for the new material. 


Hardened Petroleum as Fuel.—A report recently made to 
the Russian Government by Dr. Kauffman says: ‘‘ Petroleum, 
which is a hydrocarbon of the so-called methane group, may 
be saponified just like the oils, fats, fatty acids and wax, thus 
oxidizing the oil and combining it with soda or potassa salts. 
For this purpose the oil is heated, and from 1 to 3 per cent. of 
its weight of common soap is added, with which it is boiled for 
about halfan hour. After that time it will be naticed that the 
soap is all dissolved in the oil, and the fluid will suddenly turn 
into a hardened putty-like substance which will get as hard as 
stiff tallow whencold. This may be pressed into any shape de- 
sired. The substance is very hard to light and burns very 
slowly, without making any smoke, with a reddish flame pro- 
ducing great heat, and leaving about 2 per cent. odorless, black 
and hard residuum. Compared with coal, it burns about three 
times slower, producing, if the draught be well regulated, about 
seven times more heat than anthracite coal. It could well be 
used in a stove specially constructed for the purpose, or in the 
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old stoves, if these are changed, which will not be very difficult. 
It is, therefore, very probable that petroleum will take the place 
of coal in many instances, in the near future, which fact stove 
manufacturers will have to take into consideration.” 

Should these statements prove correct, it is claimed that 
solidified petroleum can be put on the market at lower rates 
than coal, as itcan be piped to convenient points at less ex- 
pense than coal can be carried, and the works for solidifying 
can be placed wherever desired. 


Steel Rail Production.—The production of Bessemer steel 
and steel rails for last year and 1885 is given by the Bulletin of 
the American Iron and Steel Association as follows, in net tons: 


1886, 1885. Increase. 
I ns ox < Ssuins sige vunceneanes 2,541,403 1,701,762 839,731 
Se Et an nee ee 1,749,899 1,074,607 675,292 


Last year 69 per cent. of the total production of steel ingots was 
converted into rails, against 63 per cent. in 1885. 

Last year 59 per cent of the ingots and 63 per cent. of the 
rails were made in Pennsylvania ; 21 per cent. of the ingots and 
25 per cent. of the rails in Illinois, the balance in other States. 

The production, both of ingots and.rails, was the largest on 
record in the United States. In the total production of ingots 
46,371 tons made by the Clapp-Griffiths process are included. 

The Bu/letin says: ‘‘The extraordinary production of Bes- 
semer steel in 1886 was chiefly the result of great activity by the 
large plants of the country which had been established prior to 
that year. Only a small part of it, about 100,000 tons, was due 
to the starting up of new plants. * * It is just 20 years 
since Bessemer steel was first made in this country as a com- 
mercial product. In 1867 we made 2,277 gross tons of Besse- 
mer steel rails. In recent years we have frequently made more 
Bessemer steel ingots and more Bessemer steel rails than Great 
Britain, but, as our production of open-hearth steel was always 
much less than that of the mother country, we could never until 
now say that our aggregate production of steel exceeded hers in 
any year. In 1886, however, we not only made more Bessemer 
steel ingots and Bessemer steel rails than Great Britain, but our 
aggregate production of steel, open-hearth and crucible included, 
was very much larger.” 


Blast Furnaces of the United States.—The record kept 
by the /ron Age gives the number and capacity of furnaces in 
blast in the United States on February 1 as follows: 





Fuel. Number. Weekly Capacity. 
SE SE POR Spee Pee eee 136 40,956 
Bituminous and Coke... . 00.0. sccee ces 144 ; 78,957 
Ta Sno Ree res dee buds eee ones 58 9,649 
MB EE Sy caini'y'« Ponts oud ety aie rome olos 338 129,562 


As compared with January 1, the anthracite furnaces show 
an increase of 6 in number and 220 tons in weekly capacity; 
the bituminous furnaces, an increase of 7 in number and 5,535 
tons in capacity; the charcoal furnaces, a decrease of I in num- 
ber and 1,052 tons in capacity. 

New Railroad Built in 1886.—The following statement 
of new railroad built in the United States in 1886 is issued 
by Messrs. Poor & Greenough, publishers of Poor's Manuals 





Miles. 

soi ce, eee of ET OO EOE Aer ether See ait d 41 
PED ipierr te. St th, RS ated suk ide eek cM RAGS 374 
RRL OTIS UBUOS 5 hac oi gin.a:h ay sti ~ 6 nie 00 i5'sip 365945 2h ROSS Hoe ded 1,232 
REI MINN Thue GIA Sih sy Li a's Sb S08 6fs Ue: a p autem aate-s.nemes 1,019 
PT EMINEM” Soc als Sai Nei sect eck Va sdesebas eseccace 339 
Southwestern States and Territories.......................0cceeee. 2,427 
Northwestern States and Terfitories.................06 sectevceces 2,578 
PRS ER GNA FT TONIS o'5. 255.5 i oi ds ons dee cae, boas iveepenes 638 

MN 5a han Listens ob vee ce ees ne doce dca twcecess bwatiesbous a 8,648 


‘*This makes the total mileage in the United States at 
the close of the year 137,615 miles. The reports received 
from the various railroad companies, of work which is in 
progress or under contemplation, indicate that construction 
during the year 1887 will amount to not less than 12,000 miles, 
unless some serious convulsion should occur to reverse plans 
which are now entertained. 

‘‘This estimate is confirmed by engagements which have 
been made in advance for the current year with rail mills 
and other manufacturers of railroad plant.” 


Portable Railroad Bridges.—A late number of Za Genie 
Civile describes a new system of portable railroad bridges, 
for which simplicity of construction and ease of erection are 
claimed. The bridges are constructed of a number of tri- 
angular pieces formed of angle-iron joined together by gus- 
sets riveted in the workshop. The pieces are bolted together 
to form continuous girders up to a length of 148 feet, and, 
being made of steel, can bear a strain of 6% tons per square 
inch of section. The triangles are isosceles, 20 feet long 
and 10 feet high and weigh 802 lbs. and are the heaviest 
parts of the bridge. Each girder is terminated by a half- 


piece 10 feet long, and provided with an upright, and weigh-- 
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ing 639 lbs. The ties are of an angle-iron form, 10 feet | 


long, and weighing 386 lbs. The above pieces serve for the 
construction of three different types of girders—namely, a 
single girder, 10 feet 1 inch high, for bridges up to 49% 
feet span; a double girder of the same height for bridges 
not exceeding 98% feet span; and, lastly, a double girder, 
19 feet 4 inches high, for bridges of from 98% to 147% feet 
span. The weight of these bridges varies between 13% 
tons for bridges of 49% feet span and 77% tons for the 
heaviest form of bridge of 147% feet span. It is stated that, 
owing to the small number of bolts required to connect the 
several pieces, the lightness and small number of parts and 
the simplicity of the joints, the erection of the girders is both 
simple and rapid, and can be effected on scaffolding or by 
rolling out. One of these bridges has been used for the pas- 
sage of the Orleans Railway across the river Oust during the 
rebuilding of three bridges crossing the river. The same 
bridge was employed at the three sites successively, and the 
largest of the four spans, having a length of 88% feet and 
weighing 33 tons, was put together and rolled out into posi- 
tion in twenty hours. This bridge bore the trial test-loads 
without any permanent deflection; it carried the traffic for 
about 150 days altogether, and, like other bridges of this type, 
proved satisfactorily rigid. 

Pig Iron Production in the United States.—The Bu//e- 
tin of the American Iron and Steel Association says: ‘‘ The 
production of pig-iron in this country in each year from 1880 to 
1886 was as follows, in both net and gross tons. 


Years. Net tons. Gross tons. 
SP rine Uses vncenes bse tvatedne bes 452955414 3,835,191 
WN Ss bc kas Vcat sta khioreas i ii tahoe dies 4,641,564 431445254 
SRS. cin pan occa che ekadudadearawe 5,178,122 4,623,323 
Gr cb nus bac newiseceeee cunvnne 5,146,972 45595,510 
RE rene Pee pee eRe Se av ycry 4,589.613 4,097,868 
rere re ee 45529,869 4,044,526 
Ce Cask has cheiks Ree wkes mae dat 6,366,688 5,684,543 


‘*Our production of pig iron in 1886, classified according to 
the fuel used, was as follows, in net tons, compared with the 
production in 1884 and 15885. 





Fuel used. 1884. 1885. 1886, 
Bituminous............... 245445742 2,675,635 3,806,174 
Anthracite 1,580,453 144541390 25099, 597 
CHOON 50s ost ocd tes 458,418 399,844 400,917 


‘*The anthracite figures include all pig-iron made with mixed 
anthracite and coke, as well as that made with anthracite alone. 
In 1886 the total quantity of pig-iron made with anthracite 
alone was only 443,746 net tons, 

‘‘There was a gratifying increase in our production of 
spiegeleisen in 1886, which is included in the figures of total 
production of pig-iron. We made 47,982 net tons in 1886, 
against 34,671 tons in 1885. Only New Jersey and Pennsy]l- 
vania made spiegeleisen in 1885, butin 1886 Colorado made 
932 net tons in addition to the production of the two other 
States mentioned. 

‘The gain in production in the last six months of 1886 
over the first six months was chiefly in Pennsylvania and IIli- 
nois. The total gain in the country at large was 458,270 net 
tons, and to this gain Pennsylvania and Illinois jointly con- 
tributed 320,238 net tons. The great activity in the manufac- 
ture of Bessemer steel in these two States in the last half of 
the year mainly accounts for their increased production of pig- 
iron.” ’ 

Technical Education.—At the last meeting of the School 
Principals’ Association in New York, Dr. W. H. J. Sieberg 
gave a lecture on Technical Education. After saying that the 
question of introducing manual training into education dated 
back two centuries, Dr. Sieberg said the reasons which called 
for technical education were most pressing. They were mani- 
fest in the almost universal tendency of public school pupils to 
enter the professions or clerical pursuits, leaving skilled labor 
to be undertaken by foreigners. This distaste for manual 
labor and contempt for all kinds of mechanical arts is the nat- 
ural result of the almost exclusive training of memory and the 
reasoning powers. Education should fita man to work with 
his hands and eyes as well as with his memory. The pupil 
should not be influenced in the direction of commercial pursuit 
any more than in the direction of any of the trades. One of 
the greatest difficulties to overcome was the education of the 
teachers themselves. They, as yet, did not understand what 
was to be taught. 

Mr. Henry Leipziger, Principal of the Hebrew Technical 
Institute, at No. 34 Stuyvesant Street, New York, followed with 
an address warmly advocating the introduction of technical 
training and emphasizing the difference between it and indus- 
trial or trade instruction. He showed some wonderfully good 
specimens of mechanical drawing, joinery and casting done by 
boys in his school between the ages of 12 and 14. He stated 


that in the three years in which his school had been in exist- 
ence not one case which could be called a breach of discipline 
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had occurred. ‘‘ Whatever evil there may be in the boys,” said 
Mr. Leipziger, ‘‘is worked off through their fingers, and I 
actually have hard work sometimes to get the boys away from 
the school-room at the closing hour, so fully are their energies. 
engaged.” 

Considerable discussion followed this address, and the gene- 
ral opinion was that though New York public schools were 
among the best managed and most successful in the world, the 
results of this technical school were, as one gentleman ex- 
pressed it, ‘‘ most humiliating to us as compared with the re- 
sults of the old, spelling-book method.”’ 


Imperial Institute of the United Kingdom, the Colonies. 
and India.—It is proposed to establish in London, in com- 
memoration of the jubilee year of Queen Victoria’s reign, an 
Imperial Institute which, asexpressed by the Prince of Wales, 
ata recent meeting of the members of the organizing com- 
mittee held in London, ‘‘ will form a practical means of com- 
munication between our colonial settlers and those persons at 
home who may benefit by emigration. * * * I there 
fore commend to you as the leading idea I entertain that the 
Institute should be regarded as a center for extending knowl- 
edge in relation to the industrial resources and commerce of the 
Queen’s dominions. With this view it should be in constant 
touch, not only with the chief manufacturing districts of this 
country, but also with all the coloniesand India. * * * The 
Imperial Institute should be a supplement to, and not a com- 
petitor with, other institutions for technical education in 
science and art both at home and inthe colonies. Atthe same 
time, I trust that the Institute will be able to stimulate and aid 
local efforts by directing scholarships for the working classes 
into suitable channels, and by other- similar means. (Hear, 
hear!) Though the Institute does not engage in the direct ob- 
ject of systematic technical education, it may well be the means. 
of promoting it as its purpose is to extend an exact knowledge 
of the industrial resources of the Empire. It will be a place of 
study and resort for producers and consumers from the colonies 
and India when they visit this country for business or pleasure, 
and they, as well as the merchants and manufacturers of the 
United Kingdom, will find in its collections, libraries, confer- 
ence and intelligence rooms the means of extending the com- 
merce and of improving the manufacturing industries of the. 
Empire.” , 

At another meeting to promote the Institute, Professor Hux- 
ley said that ‘‘his memory went back far enough to call to 
mind with great vividness a period when industry, or, at least 
the chiefs and the leaders of industry, looked very much as- 
kance at science. The practical man then prided himself on 
caring nothing for it, and made it a point to disbelieve thatany 
advantage to industry could be gained by the growth of what 
he was pleased to call abstract and theoretic knowledge. But 
within the last 30 years, more particularly, that state of things 
had entirely changed. There began in the first place a slight 
flirtation between science and industry, and that flirtation had 
grown into an intimacy, he might almost say courtship, until 
those who watched the signs of the times, saw that it was high 
time that the young people married and set up an establish- 
ment for themselves. (Laughter and cheers.) This great 
scheme from his point of view was the public and ceremonial. 
marriage of science and industry. (Hear, hear!) It was the 
recognition on the part of those persons who were best able to. 
judge of what were the wants of the industry of the time, that 
if they were to be developed in a way proportionate to their 
importance they must be developed by scientific methods and 
by the help of a thoroughly scientific organization.” 


A Locomotive for Sharp Curves.—The Taunton Loco- 
motive Works have just completed a locomotive for local pas- 
senger service on the Providence, Warren & Bristol road, which 
has been built with special reference to working over the very 
sharp curve by which that roadenters Providence. This curve 
was laid out about a year ago by Mr. Waterman Stone, Super- 
intendent and Engineer of the road. Beginning with a radius 
of 271 feet, the radius of curvature decreases every 50 feet until 
a minimum of 211 feet is reached. At the end of this curve the 
radius is increased every 11 feet until a tangent is reached. 

The new locomotive, which is named the Annawomscutt, is 
of the Forney pattern with the addition of a four-wheel truck 
infront. It has 17 X 20 inch cylinders and drivers 63 inches 
diameter; one pair of drivers have flanged tires 53 inches- 
space, the other blank tires 7 inches face. The driving-wheel 
base is 6 feet 9 inches; the total wheel base, 31 feet 2 inches. 
The boiler is 54 inches diameter of barrel, and has 170 tubes 
2 inches diameter and 10 feet 10 inches long. The fire-box is- 
60 inches long and 34% inches wide inside ; the fuel is soft coal. 

The arrangement of the trucks is described as follows: 
‘*The engine and tender are all borne on one rigid frame, in. 
which the four co®pled driving-wheels are placed as in an ordi-- 
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nary eight-wheeled engine. There is a leading truck of four 
wheels and a tender truck of six wheels. The engine is set 
upon these two trucks in a new and quite peculiar manner, and 
on their smooth working depends her successful passage of the 
great curve. The trucks are both swiveling upon a center 
bearing and oscillating, having a play or slide of 1 foot, or 6 
inches right and left. The center bearing of the truck is made 
broad and concave, the angle of inclination of the sides of the 
dish-shaped bearing differing in the tender trnck from the lead- 
ing truck on account of the greater weight at that end of the 
machine. Between this and the complementary convex bear- 
ing, supporting the frame on either truck, are interposed hard 
steel rolls, the forward truck two and the tender truck four, 
working freely in their bearings. When the engine strikes a 
curve the extremes of the frame will be carried out over the 
outside of the curve, and the trucks following, the rails will 
bring the weight upon the roller bearings, which will tend to 
bring the truck back to the true center bearing when the tan- 
gent is reached. The trucks at the extremes of the machine 
thus looking after themselves upon curves the rear pair of 
drivers only need strictly follow the main line of track, the 
broad tread of forward drivers, which are blank, allowing a 
considerable side motion. The engine truck is entirely for- 
ward of the cylinders, and its wheel-base is but 3 feet 2 inches, 
reminding one of the close-wheeled leading truck of an old- 
fashioned inside-connected engine.” 

The engine truck wheels are 26 inches, and the tender wheels 
30 inches diameter ; they are all of Krupp steel. 

The engine weighs, empty, 99,700 lbs., of which 13,500 lbs. 
are on the forward truck, 55,000 on the drivers and 31,200 lbs. 
on the tender truck. The tank will hold 2,200 gallons of water, 
and the tender will hold three tons of coal. 

The Size of Ocean Steamships.—The following table 
gives the name, date of contruction, tonnage, length, breadth 
and depth of the principal steamships plying between European 
and American shores : 










Gross 
Name. Built. tonnage. Length. Beam. Depth. 

City of Rome... Riles "81 8144 546 52 37 
Umbria ...... 84 7800 500 57-2 38.1 
Etruria...... 84 7718 501.6 57.2 38 
Servia........ "81 7392 515 52.1 37 
Aurania...... 82 7269 470 57-2 37.2 
Le Bretagne. ... «86 7O12 508.4 52.4 38.4 
La Bourgogne . 86 7000 508.6 §2.2 38.8 
La Champagne 86 7005 508.7 51.6 38.4 
La Gascogne... a 86 7008 508.7 52.2 28.3 
ees iL akene'ces "81 6932 500 50.6 38 
PR nikcsc osc strc sesedes °83 6500 432 51.3 35.8 
NO, ca cask wns cscene ‘82 6062 459 50 37 
Westernland.................. (83 5736 455 47 35 
NSA eas 86 5500 455 48 38 
: | aes ei 86 5500 455 48 38 
Ne en sk wees 86 5500 455 48 38 
City of Berlin... ........... 74 5491 488.6 44.2 34.9 
ea a saw koh eee ee "83 5212 400.7 47 35-3 
City of Chicago.............. "83 5202 430 45 33-6 
Eider ‘83 5200 450 47 33-6 
Arizona 79 5147 464 46 37 
Ems...... ‘84 5129 4305 47 34-5 
Fulda. . 83 5109 450 46 36 
Werra.. *82 5109 450 46 36 
Belgravia "81 5080 398.2 44.5 32.2 
Germani 74 5008 455 45.2 33-7 
Britannic 74 5004 455 45-2 337 
aco caine es steve pscese ‘81 4911 420 45 36.5 
CS ip isons e032 <n ''s 00 *65 4898 437 42.5 35 
Egyptian Monarch........... "80 4709 370 44 35.8 
SSSR eer 71 4610 440 44-3 36.5 
ELD a saksanascocscces 765 4647 384 44 36 
Amerique.............-.. +++. 64 4637 394 42.0 36.9 
City of Richmond ........... 73 4607 452.6 43 36 
era iews'y <6 5 cbeeeses "64 4500 415 41 35 
City of Chester............... "73 4565 475 44:3 35 
— el SatGS ca bolo kvebin as ‘7X 4512 425.4 43-2 36.2 

ity of Montreal............. 91 4451 419.1 44 34-3 
The Queen................75. 65 4457 381.1 42.4 37-3 
Grecian Monarch........... "82 4364 381 43 33 
Greece Miki bebibbasessdeess ces ‘63 4310 390.7 41.3 35-3 
SESE TEES OCR ear 17 4269 400 42 32 
SEE. ii wdc vase escecs "82 4247 375 45 34 
DR anise eka bas oses *70 4169 389 42.3 38.7 
BEER res re 74 4168 480 40.1 33.8 
State of Nebraska............ Bo 4000 385 43 34 
SR hdclak sas 060400 s.s's 73 4005 402 40.2 33 
Lydian Monarch............. *8r 3916 360 43 324 
REE SEIS SPE EET ‘yt 3888 437.2 40.9 31 
MR cies when as 40 0's vb sie oid 72 3867 437.2 42.9 31 
Dépmark ....20...... 000.06. 65 3724 342.9 42.2 36 
NE Se aay» bo 05> nin. o'e 5:0 ‘7 3707 420 42.9 31 
Ba tic...... OS aa ean 72 3707 420 42.9 31 
SUCVIA... 2 65sec cess cosas eee ee 74 3704 360 41 34 
MIR kinins 3.4 S00 dvs anes 7o 3700 378 43-2 32 


Other well-known ships are the France, State of Nevada, 
State of Pennsylvania, Monarch, Rhynland, Abyssinia, Aus- 
tralia, Lessing, Wyoming, Rugia, Belgenland, Wieland, State of 
Alabama, Westphalia, Pennland, Zeeland, Assyrian Monarch, 
State of Georgia, Bohemia, State of Indiana, Acadia, Nederland, 
Alexandria and Assyria, These register from 3,600 to 1,u82 
tons. The Acadia is the smallest.— The Engineer. 








Improvement of New York Harbor.—At a recent meeting 
of the Engineers’ Club of Philadelphia, Prof. L. M. Haupt 
made some remarks on the plans for the improvement of New 
York Harbor, and on a pamphlet on the subject recently is- 
sued by the New York Chamber of Commerce. These remarks 
are reported in the Proceedings of the Club as follows: ‘‘He 
said, with reference to the jetty plan proposed by the Board of 
U.S. Engineers, that he had previously given his comments 
in his papers entitled Harbor Studies, which are now published 
in Vol. V, No. 4, of the Proceedings. There were a few state- 
ments, however, in the circular issued by the Chamber of Com- 
merce to which he desired to call attention, since he believed 
that the plan proposed in said pamphlet was based upon a mis- 
conception of the intensity of the forces operating at the outlet 
of the East Channel. 

‘*In describing the forces available for the purpose of main- 
taining a channel by tidal currents, the author of the paper has 
divided them into two principal groups. One, composed of 
the waters passing through the Narrows; the other, of those 
from Raritan Bay and its adjacent drainage areas. The report 
then adds: ‘ Both of these forces pass seaward between Sandy 
Hook and Coney Island, being divided by the Dry Romer 
Shoal, and it is estimated that the quantities of flood-tide waters 
are almost identical on either side of the shoal, while the ebb- 
tide waters are from 10 to 15 per cent. stronger over the East 
Bank and through the channels north than through the chan- 
nels on the south side of the shoal. It is probable that none 
of the waters that pass through the Narrows on the ebb tide 
ever flow south of this shoal, except at the seaward end of the 
bar, and under special conditions, such as high freshets, or the 
backing up of the waters by unusual winds.’ 

‘Tf this statement were true, Sandy Hook would soon be cut 
down to a short spit, and the main ship channel, instead of 
having over 67 feet in depth, would become subordinate to the 
East Channel. Moreover, were there no considerable stream of 
water flowing south of the west end of the East Channel, there 
could be no cause for the well-defined valley extending into 
Sandy Hook Bay. The form of the bottom is such as to con- 
tradict mostemphatically thisstatement. There can be no doubt 
but that a large portion of the discharge passing through the 
Narrows impinges upon the New Jersey shore of Sandy Hook 
Bay, is then reflected along the west side of the Hook, and 
thence deflected to the eastward through the main channel. At 
the mouth of the East Channel there is a bar at least two miles 
in length between the 30 feet curves, and having, according to 
the latest surveys, a least depth of 19.5 feet, requiring the re- 
moval of over 4,600,000 cubic yards. To'remove this, there is 
a surface resultant of considerable power operating in the di- 
rection of the ebb tide, but which, according to Prof. Mitchell, 
does not extend to a depth of 12 feet, and consequently can 
have no material effect upon the bottom. At Gedney’s Chan- 
nel, on the contrary, the bar is but 4 mile in length with a 
least depth of 23.3 feet and containing only 760,000 cubic 
yards, whilst the resultant scouring forces extend to below 30 
feet at a point just inside of the entrance. All the reports 
agree in stating that the tidal forces in this channel exceed 
those of any other locality. Hence, itis believed that, not- 
withstanding the desirability of improving the shorter route 
via the East Channel, the cost and difficulties of such an un- 
dertaking by tidal scour would be so great as probably to ren- 
der it impracticable, whilst the conditions at the head of Ged- 
ney’s Channel are exceptionally favorable for such an improve- 
ment. 

‘‘The limited resources of the engineers having charge of 
works of this description is shown by the following extract 
from a report made upon one of the most important ports of en- 
try in the Gulf. ‘ Deeper water on the bar is needed, and the 
question to be considered is, how that deep water can be obtained. 
The methods are two: (1) by dredging alone ; (2) by using ti- 
dal scour between jetties, aided, if necessary, by dredging. As to 
the first method, it has already been tried unsuccessfully,’ etc. 

‘*From this statement it appears that the element of deflec- 
tion of surface currents by means of floating deflectors for the 
purpose of producing bottom scours, does not appear to have 
entered into the problem ; and yet it 1s believed to be a more 
important and potent factor than any hitherto considered. It 


| .was believed by the speaker that acombination of this princi- 





-ple of-vertical deflection, with an increase in the prism of dis- 


charge through any given section, by properly arranged lateral 
wings, would secure the desired depth with a comparatively 
small expenditure of time and money. 

‘** Copies of old charts of the vicinity of Sandy Hook were 
also exhibited, extending back over 150 years and showing a 
minimum depth on the bar of 3.5 fathoms, as well as the phe- 
nomenally deep basin at the western end of Gedney’s Channel, 
to which allusion has been made in the Studies recently sub- 
mitted.” 
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